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Although snow is hurtling past the windows while we write this 
little item, it is fair to assume that the winter approaches its end, and 
that although the snowdrifts are still quite heavy up the State and 
the tinkle of the sleighbell is still heard in the land, New Yorkers 
at least are likely now to enjoy several months respite from the 
severe discomforts of the Arctic regions such as they have been en- 
during lately. It is certainly a matter for congratulation that during 
the strenuous period from last October down to the present moment, 
the Manhattan Elevated system has, on the whole, proved itself so 
thoroughly adequate, technically considered, to the great burden of 
travel thrown upon it. Time and again during the winter street 
car travel has been seriously impeded and delayed, not because the 
cars were unable to run, but because, owing to the amount of snow 
and ice on the ground, all other vehicles and traffic stuck closely to the 
car tracks. Hence, people in street cars have frequently abandoned 
them in order to take to the elevated road, and whenever this has 
been done they found the cars there in full operation making usual 
headway with commendable speed and regularity. In one day last 
January the road carried without any kind of trouble 1,046,000 pas- 
sengers. Three times this month the number has exceeded 1,000,000, 
and on the first Monday of this month 1,063,000 fares were paid. It 
is possible that even since we noted these facts the record of April 
4 has been eclipsed. 

Be that as it may, it would certainly appear that the third-rail 
system, in spite of all its drawbacks, has been made a remarkable 
The 


population of this city more swiftly and more comfortably than ever 


success. Manhattan Elevated management is transporting the 
before, and it is only fair that words of praise should be expressed. 
We are the more ready to extend our congratulations to the officials 
in view of the reasonable dissatisfaction which we uttered a year 
ago and in view also of the tremendously severe winter, during which 
the company has now made this wonderful record. It seems to us 
that the third-rail system has inherent defects and difficulties of its 
own, but these the company is not responsible for, and it would 
doubtlessly welcome improvements more promptly than anybody else. 
Nor is it fair to hold the company responsible for the crowding which 
is still a concomitant of the situation. The road has more cars in 
operation than ever before, and, in fact, the trains are so thick in the 
rush hours they are beginning to cut down the headway again, and 


Mr. W. 


B. Parsons, chief engineer of the Subway Road, has said that the 


thus offset some of the advantages of rapid acceleration. 


growth of traffic in New York City is so great that virtually a new 
subway system is needed every four years to keep the transportation 
facilities abreast of the demand on them. This being broadly true, 
we think it must be conceded that the Manhattan Road, under the 
régime otf electricity, is doing remarkably well, and that there is 
the further extension of transportation 


ample encouragement for 


lines on this island. 


Sreesanth asda eh reese Seale \ 
WorRLD’S FAIR ELECTRIC RAILWAY TESTS. 

Elsewhere we print the reports of two of the four advisory engi- 
neering committees appointed by the Electric Railway Commission, 
under whose authority comprehensive tests of electric railway ap- 
The 


should be of 


paratus and systems will be conducted at the St. Louis Fair 


result of the programme adopted by the committee 


unique value, and no small part of the success which may be con- 
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work and the excellent judgment displayed in the selection of the 
personnel. As previously outlined in these columns, the commis- 
sion is composed of five members who were selected for their prom- 
inence in various departments of the electric railway industry. Four 
committees were named by the commission to draw up programmes 
of tests to cover, respectively, city and suburban, interurban, heavy 
traction equipments and new electric railway systems. For carrying 
on the actual work of test another committee has been appointed 
which will be assisted by a staff of electrical engineering students 
graduating the present year. These young gentlemen during the 
remaining part of their college technical course will be specially in- 
structed in the details of the testing work with which they are to 
deal. Finally, an advisory committee representing the manufac- 
turers whose apparatus is to be tested, has been appointed. We re- 
peat the above details of the organization for the reason that we 
desire to give prominence to what appears an ideal solution to what 
in the past has been found a difficult problem in connection with 
world’s fair tests. The exceptional opportunities for this class of 
work at international expositions have heretofore yielded but meagre 
results and largely, we believe, on account of lack of proper organi- 
zation of programme and of insufficient thought being given to the im- 
portant matter of selection of personnel. The plan worked out in 
the present instance might well be adopted as a model for other 
tests that may be undertaken at the St. Louis Fair, and its success 
will undoubtedly have an important effect in directing more active 
attention than has in the past been given to the great desirability of 
taking full advantage of the opportunities offered by international 


expositions for the collection of engineering data. 


TELEGRAPH AND TELEPHONE. 

There have been one or two curious and interesting symptoms 
and indications of late, of a closer drawing together of telegraph 
and telephone men. Some of our readers have been quite surprised 
at the revelations in Mr. Stanton’s recent article in our pages, de- 
tailing the extent to which telegraphy is now done over the inde- 
pendent telephone circuits of the Middle States, and intimating that 
such work is likely to go a good deal further. That, however, is 
but one chapter in the development at the present time. Some of 
the financial journals do not hesitate to suggest an impending merger 
of telegraphic and telephonic interests on a large scale, and even 
foreshadow an approaching consolidation of Postal and Bell Tele- 
phone systems. Asa guess this may not be far out of the way, and does 
but repeat gossip noted by us quite frequently during the past year 
or two. Now we are informed that a “deal” of this kind would 
save the telephone company alone not less than $2,000,000 in oper- 
ation and $20,000,000 a year in construction. It is just as well to 


make the figures large while you are about it. 


Incidentally, there are suggestive side lights on the situation, as, 
for example, the fact of Messrs. Mackay and Murray Crane becom- 
ing fellow directors in a big New York trust company, which might 
help in the financial negotiations. Another incident is the dinner 
this week given by the Magnetic Club of telegraphers to the tele- 
phonic leaders around New York, and probably including Prof. Bell. 
We can but admire such a rapprochement, and if it helps the cause 
along well and good. In past days telegraphers have let the tele- 
phonists drift a long way from them, and a little hearty hospitality 
is certainly timely by way of indicating, in any respect, the reunion 
and harmony of the two branches of the family. We are glad to 
note the dinner and shall await with interest the other developments, 
if there be any beyond the simple exchange of sentiments of mutual 


esteem and good will 
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THE ELEMENTARY PRINCIPLES OF TRANSFORMER DESIGN. 
Transformers have now been in commercial use for over twenty 
years, and a great variety of structures and arrangements have been 
tried in their development. There is but little chance left for their 
improvement in efficiency, since in very large sizes the full-load eff- 
ciency is known to be about 98 per cent. Consequently, only a mar- 
gin of loss amounting to 1.3 per cent. at full load remains for future 
discoveries to save. Nevertheless, there is always a wide field open 
for cheapening the construction, improving, the pressure regulation, 
compacting the apparatus, increasing the dielectric strength, etc. The 
design of a transformer, like that of any other electromagnetic ap- 
paratus, is a struggle for ascendancy among a number of desiderata, 
effecting a final compromise. A designer aims for low cost of con- 
struction, low weight, high efficiency at the mean load, small ex- 
citation current, small temperature elevation, compactness, good 
pressure regulation, high dielectric strength and convenient shape 
Many of these desiderata are in mutual opposition. If the designer 
is directed to lay particular stress upon one particular requirement, 
the design will be changed to suit the favored protégé. In general, a 
compromise between all the requirements, in some relation to their 


mutual relative importance is aimed at. 


It is probably impossible to obtain a general equation in which all 
these different factors enter, and from which a solution,: for any 
assigned values of all the factors, may be evaluated. If this were a 
physical possibility, it would probably be a mathematical prodigy, 
and the labor involved in solving the equation would, perhaps, ex- 
ceed that necessary for computing the elements of a solar eclipse. 
Nevertheless, the behavior of a transformer is subject to rigid 
physical laws, and the design of a transformer should be shorn of 
empiricism, if progress in the art is to continue. It is important that 
the theory should be so far developed that for each and every design 
that may be suggested, the corresponding practical results in each 
direction may be capable of computation. Moreover, the relatively 
much simpler processes Of computing the dimensions of a trans- 
former for maximum efficiency alone, or for minimum weight alone, 
or for minimum cost alone, may profitably be studied by electrical 
engineers. The article by Prof. Thomas Gray, the first part of 
which appears on page 765, deals mainly with the problem of max- 


imum efficiency. 





ELECTRICITY AND THE WEATHER. 


Whenever a fire occurs in a building that has once been wired for 
electric lighting, it is very convenient, in cases where the origin of 
the fire is not immediately apparent, to attribute the outbreak to a 
cross between the electric wires. This satisfies the imagination, calls 
for no defense on the part of the householder, and covers a multi- 
tude of sins. If the electric light company dares to protest against 
the indictment, it should not be credited, because it is a wicked cor- 
poration operated for selfish greed. Something of like looseness of 
thought and expression is suggested by a paragraph recently ap- 
pearing in a prominent daily newspaper giving a telegraphic account 
of the foundering of the late Russian battleship Petropavlovsk. 
After describing the terrible explosion, the account went on to say 
that the vessel foundered owing to having “lost her center of 
gravity.” Whether the missing center of gravity was blown out of 
the ship by the explosion, or was accidentally dropped overboard by 
one of the sailors during the immediately subsequent excitement, is, 
unfortunately, not stated in the telegram. Curiously enough, the 
vagaries of the weather are not usually attributed to electricity.. In 
the popular mind it is usually the other way, and manifestations of 


electricity are commonly attributed to the weather. It is a grateful 
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and comforting reflection that the weather is one of the few things 
for which crosses between wires are not made responsible. 


In the annual summary, however, of the Monthly Weather Review 
for 1903, recently issued by the United States Weather Bureau, 
there is an interesting section devoted to the subject of seasonal or 
annual forecasts. Not only are weather men becoming expert at 
foretelling the weather a day ahead, but they are evincing ambitions 
to let us know our troubles a year ahead. Some day who knoxys but 
that the Nautical Almanac, which is computed four years ahead, 
and printed three years ahead, eclipses and all, will have an extra 
weather column, giving the weather at all parts of the globe for 
each date. At all events, the section above referred to very clearly 
and logically points out that changes in the weather of the sun pre- 
cede long changes in the weather, or seasonal changes on the earth. 
The desirability of more closely studying the electromagnetic action 
of the sun upon the earth, as one of the factors in the maintenance 
of solar influence, is pointed out. In reality, the variations in 
the electric and magnetic influences of the sun are at the present 
time more clearly capable of being detected and measured than 


variations in its radiated heat, or in the solar climatology. 


————____. 2 


WIRELESS IN WAR. 


The strenuous manifesto of the Russians against the use of wireless 
telegraphy by neutrals within the zone of hostilities is timely and to 
the point. It has, to be sure, a pungent flavor that will hardly com- 
mend it to the representatives of the daily press, but it is well that 
we should understand that modern war is neither a golf match nor 
a yacht race, and that whosoever intrudes upon it does so at his peril. 
We presume that there will be protests about the liberty of the press, 
the rights of neutrals, and Muscovite barbarism; but the fact re- 
mains that although the introduction of wireless telegraphy has in- 
troduced a new and important feature into war correspondence, 
Russia is apparently well within the rights insured to belligerents 
by the ordinary precedents, or absence of them, which make up the 
body of international law. That the protest has come from Russia 
rather than Japan is simply an indication that the former, under the 
sting of defeat and disaster, feels more acutely the necessity for it. 
We should much dislike to be on board a press boat which had 
been warned off from dogging the fidgety fleet of the genial and 
versatile Admiral Togo. There has been no proclamation, but a 
twelve-inch projectile is quite sufficiently exterminatory, and it is 
not always easy to distinguish signals in a bad light. In point of 
fact, the Japanese regulations for war correspondents are quite as 
drastic as the Russian, and neither are unusually or objectionably 
severe from the standpoint of international law. They are stricter 
than those in vogue here during the Spanish fracas, but one of the 
weakest points in our military and naval system is the undue weight 
given to impertinent and incompetent “public” opinion. 

Let us look a little into the status of wireless telegraphy, and see 
what are the precedents by which it must be determined. It is, of 
course, a new method of transmitting intelligence, but in its results 
it is the same so far as the interests of the belligerents are concerned. 
Its long range gives it unusual powers, good or ill, which must be 
taken into consideration. Now to begin with, a wireless telegraph 
outfit on its merits as merchandise, would unquestionably be held 
to be contraband of war if consigned to a belligerent and would be 
subject to seizure like any other contraband article even upon the 
high seas. It is no less contraband if found actually in use to the 
advantage of a belligerent, even if in the possession of a neutral and 
upon the high seas. As to the full personal responsibility of the 


users, no question can properly be raised under the rules and usages 
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of war. To quote from our own Articles of War: “Whosoever 
shall be convicted of holding correspondence with, or giving intel- 
ligence to, the enemy, either directly or indirectly, shall suffer death, 
or such other punishment as shall be ordered by the sentence of a 
court-martial.” And in time of war a court-martial is fully recog- 
nized as having complete jurisdiction over violaters of this article 
whether they owe allegiance to the United States or not. No man 
who circulates about in the zone of hostilities collecting and dissem- 
inating information with a hand ever so impartial, can be excused 
on the ground that he is a neutral, or that he is gathering news for 
the general benefit. If his acts are such as are in themselves 
calculated to convey even indirectly, information concerning one 
belligerent to the other, he must, if caught, take his chances of noose 
or bullet, for he is trespassing on the playgrounds of Death, and 
doing it knowingly. Nor can he escape because his operations within 
the zone of hostilities chance to be upon the high seas, which are 
not neutral territory, but merely the common highway of nations 
on which belligerents are accorded paramount rights. It will be in- 
teresting to watch the action of the American Government in the 


premises. 


A wireless press message sent from the seat of war to neutral ter- 
ritory endangers the rights of belligerents peculiarly for two reasons. 
First, it is at best intended for general publication, which implies 
conveying news of the acts or intentions of one belligerent to the 
other. Second, it may by accident or pre-arrangement be directly 
intercepted. In either case the sender is clearly in the position of 
giving information forbidden by the usages of war. Even when the 
zone of hostilities is upon the high seas, neutral vessels enter it, 
unbidden, at their peril, and cannot act as spies or conveyers of 
information except at their own risk. Even war vessels of neutral 
nations upon the scene for purposes of private observation with 
the acquiescence of the belligerents, must be extremely circumspect 
in their acts. We do not think we overstate the case in saying that 
for a war vessel of a neutral power to send wireless dispatches for 
publication to a neutral port giving information to all the world of 
the movements of belligerents, would properly be considered an 
unfriendly act by the injured belligerent and would constitute a 
justifiable casus belli if repeated. We have all sympathy with the 
hard and dangerous task of a war correspondent; it is in every way 
desirable that neutral powers should learn of the progress of hos- 
tilities, but it is well within the rights of belligerents to determine 
in how far it is safe to allow their movements in the zone of hos- 
tilities to be made public, to regulate the transmission of news from 
within their own lines and throughout the region in which they are 
operating, and to suppress, if need be by extermination, the injurious 
acts of spies, eavesdroppers and busybodies, within the entire zone 
of hostilities. Trespassers in that zone must remember that their 
rights there are secondary to those of the belligerents, and that no 
professions of neutrality will excuse them in hostile acts, in which 
category the unauthorized sending of wireless messages must cer- 
tainly be placed. There is no international law forbidding it, but it 
is done at the sender’s imminent peril. And even if some dictum or 
precedent in international law could be adduced apparently favorable 
to the opposite view, it would not avail against the principle of self- 
preservation, which in affairs of nations can always be appealed to 
as paramount. In fact, lacking a tribunal for its interpretation with 
command of bodily means for its enforcement, the so-called law of 
nations may be likened to the “gentlemen’s agreement,’ of which 
the keeping depends on self-interest—especially the self-interest of 
the stronger party. Meantime, Russia will go slow and as a matter 
of electrical technique we are heartily glad to see such splendid 
work done with wireless telegraphy, in messages hundreds of words 


long—and with American apparatus at that, in American hands. 
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International Electrical Congress. 


We are informed that the following papers are promised for Sec- 
tion A—the section on “Theory”—of the Congress, of which Prof. 
E. L. Nichols is chairman and Prof. H. T. Barnes secretary: 


FOREIGN, 


Prof. Dr. Paul Drude, ‘Metallic Conduction” ; Prof. Dr. W. Jaeger, 
“Electrical Standards’; Sir Oliver Lodge, F.R.S., “Ions”; Prof. H. 
Nagaoka, “Magneto-Striction”; Prof. Dr. J. J. Thomson, F.R.S., 
subject to be announced; Prof. J. S. Townsend, F.R.S., “The Theory 
of Ionization by Collision’; Mons. J. Violle, “Secondary Standards 
of Light”; Mr. C. T. R. Wilson, F.R.S., “Condensation Neuclei” ; 


Prof. P. Zeemann, “Magneto-Optics.” 
AMERICAN. 


Prof. H. T. Barnes, “The Mechanical Equivalent of Heat as Meas- 
ured by Electrical Means”; Dr. Carl Barus, “Atmospheric Neuclet” ; 
Dr. Louis A. Bauer, “The State of Our Knowledge Regarding the 
Earth's Magnetism”; Prof. D. B. Brace, “Magneto-Optics”; Prof. 
H. S. Carhart and G. W. Patterson, Jr., Ph.D., “The Absolute Value 
of the Electromotive Force of the Clark and Weston Cells”; Prof. 
C. D. Child, “The Electric Arc”; Dr. K. E. Guthe, “Coherer Action” ; 
Prof. E. P. Lewis, “Electrical Discharges in Gases”; Prof. L. T. 
More, “Electro-Striction” ;-Prof. E. Fox Nichols, “The Unobtained 
Wave Lengths Between the Longest Thermal and the Shortest Elec- 
tric Waves yet Measured”; Prof. E. L. Nichols, “Standards of 
Light’; Harold Pender, Ph.D., “Magnetic Effect of Moving 
Charges”; Dr. M. I. Pupin, “Electrical Theory’; Dr. Edward B. 
Rosa, “Alternating-Current Measurements”; Prof. E. Rutherford, 
“Radioactive Change”; Prof. J. C. McLellan, “Radioactivity of the 
Atmosphere” ; Prof. J. Trowbridge, “Electrical Discharge in Gases” 
Prof. A. G. Webster, “Electrical Theory.” 

A meeting of the Congress Committee on Organization is scheduled 
for April 23 at 1.30 P.M., in New York. All Congress officers have 
heen invited to attend. The meeting will be at 95 Liberty Street, 
New York, at the offices of the American Institute of Electrical En- 
emeers, 

Acceptances of membership in the Congress number over 1,300, up 
to the present time, and 150 papers have been promised in all. The 
following societies have all promised to hold conventions at St. 
Louis during the Congress week, and to hold conventions with one 
or more sections of the Congress: 

The American Institute of Electrical Engineers, American Physical 
Society, American Electro-Chemical Society, American Electro- 
Therapeutic Association, International Association of Municipal 
Electricians. The British Institution of Electrical Engineers has also 
arranged to co-operate under some plan, the details of which have 
not yet been determined. 

The following bodies have promised to co-operate by sending dele- 
gates. The Société Internationale des Electriciens, National Electric 
Light Association, Association of Edison [luminating Companies. 


Co-operation is expected from various other societies. 





United Engineering Building. 


The Conference Committee on the United Engineering Building 
having selected its six architects as already announced, has now com 
pleted arrangements with Prof. W. R. Ware to act as its profes: 
sional adviser in the matter of the architectural competition. His 
preliminary report on the subject is to be made to the committee 
during the present week, when a programme of competition will be 
agreed upon and put in final form for distribution. In addition to 
the selected firms, other architects will be invited to enter a free 
competition open to all in good standing and four equal prizes will 
be awarded for the four best designs. Prof. Ware has had a wide 
experience as a professional adviser in large competitions of this 
character, and is most highly regarded throughout the country for 
his educational and architectural record. He was for several years 
professor of architecture at the Massachusetts Institute of Tech- 
nology, and from 1881 until quite recently was professor of archi- 
tecture at Columbia University in New York City. The committee 
considers itself happy in having the benefit of his advice and ex- 


perience. 
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A Gas Episode at Mt. Vernon, N. Y. 





What might have been a frightful disaster, in the attendant loss 
of life, was narrowly averted at Mount Vernon, a suburb of New 
York City, on Sunday night, April 17. Had the incident occurred 
later in the evening the many narrow escapes reported would have 
been fatalities. To the quick action of Police Sergeant Walter 
Grant in sending in an alarm of fire, the commendable efforts of the 
telephone girls in arousing two thousand subscribers by violently 
ringing their telephones, and the inspection of every house by fire- 
men and police, the 25,000 people of Mount Vernon and the 5,000 
residents of Pelham and North Pelham and Pelham Manor owed 
their escape from asphyxiation by gas fumes. A valve cock on one 
of the big mains, it is alleged, which supplies Mount Vernon with 
gas broke and the gas went out for a few moments. Then the West- 
chester Lighting Company apparently turned the gas on again 
through the open jets. Many families had retired, leaving their gas 
burning in the sleeping rooms or else had gas logs and radiators 
burning to keep warm in lieu of furnaces, and the gas, it is said, 
made more than 100 persons ill. The are lights on the streets saved 
the town from utter darkness. It is said that pandemonium was 
let loose in the efforts to wake people up in the 5,000 houses that 
constitute the suburb. The noise was kept up till 2 A.M. with a siren 
steam whistle and all the fire engine gongs. 





A Ukase Against the Wireless. 


Last week we gave some very interesting details about the enter- 
prise of the London 7imes in equipping a small steamship and land 
station at Wei-Hai-Wei with the De Forest wireless telegraph system, 
by means of which that dashing correspondent, Col. James, has been 
sending” brilliant and unique dispatches from around Port Arthur 
to that journal and the New York Times. Immediately following 
upon that article came the news that at Washington, on April 15, 
the Cabinet discussed a communication received by the State De- 
partment from Count Cassini, the Russian Ambassador, which ap- 
parently means that the Russians intend, if they capture any press 
correspondent using wireless telegraphy either near land or on the 
high sea, to treat him as a spy and hang him. It is understood that 
similar communications were made to the Foreign Office of other na- 
tions. The note received by Secretary Hay is as follows: 

“T am charged by my government, in order to avoid all possible 
misunderstanding, to communicate to your Excellency that the lieu- 
tenant of his Imperial Majesty in the Far East has just made the fol- 
lowing declaration: 

‘In a case in which neutral steamers having on board corre- 
spondents who might communicate war news to the enemy by means 
of perfected apparatus not being yet foreseen by existing conventions 
would be arrested near the coast of Kwan-Tung or in the zone of 
operations of the Russian fleet the correspondents will be looked 
upon as spies and the steamers furnished with wireless telegraphy 
seized as prizes of war.’’ 

This action has created a sensation and is now under vigorous dis- 
cussion on both sides of the Atlantic. It is referred to editorially 
by ourselves in this issue. According to advices from London, the 
communication from the Russian Government to the British Foreign 
Office intimates that Russia does not contemplate any immediate 
action in the matter. 


N. E. L. A. Preparations. 





The programme for the 27th convention of the National Electric 
Light Association is taking definite shape. Papers and reports ready 
are as follows: “Wrinkles,” edited by Chas. H. Williams, of Madison, 
Wis.; “Report on District Heating,’ E. F. McCable, chairman; “Re- 
port on Purchased Electric Power in Factories,’ W. H. Atkins, 
chairman; “Report on Advertising,’ Le Rue Vredenburgh, reporter ; 
“Report on Decorative and Sign Lighting,’ Arthur Williams, re- 
porter; paper entitled “The Sale of Electrical Energy,” by W. F. 
White; “Practical Notes on Steam Turbines,” by Francis Hodgkin- 
son; “A One-Hundred-Mile Transmission Line,” by Robert Howes: 
“Economy Test of 5,500-hp Engine and Generator,” by Messrs. J. D. 
Andrews and W. F. Wells; “The Remote Control of Electrical Ap- 
paratus,” by W. H. Cole. It has been decided to hold the meeting for 
four days, the last day to be reserved largely for entertaining, etc. 
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Electric Distribution to Small Manufactories at 
Sant Mortier, France. 


By FrANz Koster. 
HE French Jura, adjoining Switzerland, near Lake Geneva, is 
T one of the richest departments in France in manufacturing 
industries, being replete with factories and workshops of 
many descriptions. The principal industries are watchmaking, the 
manufacture of tobacco pipes, especially at St. Claude, products 
of woodturning, bric-a-brac and diamond polishing, all of which are 
carried on in many small ateliers and shops. The demands for 
electricity of these numerous small consumers, who had been using 
hand, steam or water power, caused the Union Electrique to install 
a water power plant, which has recently been completed and occupies 
a station on the right bank of the Ain in the vicinity of Sant Mortier. 
The Ain is a small river which rises in the Jura and has a tor- 
tuous but swift course through a rocky country to its juncture with 
the Rhone. Like all mountain streams, the water flow of the Ain 
varies greatly with the season. In low water the volume is 14 cu. ft. 
per second, while at high water it is 25 cu. ft. At Saint Mortier, 
with a fall of 62 ft., this latter flow would only give a_ horse- 
power of 600, which would, of course, have been insufficient. For 
this reason Lake de Chalain, 28 miles up the river, was tapped 
for the additional volume of water needed. This lake has an 
acreage of 5,014 and a depth of 111.5 ft. Its bottom is 104 ft. higher 
than the river Ain at this point, and an underground tunnel through 
alluvial earth, of a length of three-quarters of a mile connects the two, 
piercing the side of the lake. Lake de Chalain is a natural reservoir 
fed by springs and small streams and its level varies about 32 ft. 
during the year. It has a capacity of 70,000,000 cu. ft. and furnishes 
a flow of 565 cu. ft. per second. the year around. Thus the normal 
volume, if utilized, at the Sant Mortier power house, where the fall 
is 60.3 ft., would produce 3,000 hp; 2,500 hp is the minimum and 
this is at a fall of 43.5 ft. during high water, when the loss would 
be larger but for the equalization caused by a greater volume of 
water. 
All the concrete work and excavation, including the canal, tunnel 
and plant building was done by M. Yoanny. The turbines were 
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a slope against the water-of I to Io, so that the greatest water 
pressure is only 85 pounds per sq. in. This dam rests upon solid 
rock. On the right side of the dam are three sluices for admitting 
water to the supply canal, while on the other side of the dam is a 





FIG. 2.—VIEW OF EXTERIOR OF POWER HOUSE, 


driftwood canal 754 ft. long, parts of it of half tunnel section blasted 
in the rock of the mountain. It is 36 ft. wide and has a pitch of 
I to 25. 

The supply canal, which has a length of 4,920 ft., is of rectangular 
cross-section, 14.76 ft. wide and 8.36 ft. deep. For 410 ft. of its 
length it is of tunnel construction. The whole canal is of concrete. 
It is provided with several overflow sluices for conducting away 
surplus water, which runs into the canal from the sides of the moun- 
tain. Two overflows are placed near the dam. The whole canal may 
be cut off by three sluice gates which work vertically against rolls. 
To the sluice gates at the sides of the canal are attached %-in. sheet- 
iron strips or angles, which are pressed against the wall by the 
water, thus making a close joint. The canal empties into a small 


~ 





Fic. 1.—View or INTERIOR oF Power House, SHOWING WHEELS AND GENERATORS. 


manufactured by Piccard, Pistet & Co., of Geneva, while the entire 
electric installation, including the distributing system, was fur- 
nished by the Maschinenfabrik Oerlikon. 

As stated above, an underground tunnel connects the lake and the 
river and the flow of this tunnel is regulated by sluices near the 
lake. The smaller river is dammed in a narrow defile, 174 ft. wide, 
by a concrete dam 33 ft. high and 110 ft. in width at the top, with 





basin at the power house and the bottom of this basin lies 26 ft. 
above the machine room floor level of the plant. From one side 
lead to the turbines four penstocks 5.5 ft. in diameter, three of 3¢-in. 


thick riveted steel plates. 


The erection of the power house on the mountain slope was ac- 
complished with difficulty, owing to the restricted area and the fre- 


quent flooding of the building site. The power house, which is 147 
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ft. in length and 47% ft. in width, has space for five hydro-electric 
units, four of which are at present in place. The foundations are 
of concrete, as is also the floor, which is surfaced with tiles 
except along the dynamos, where a roomy trench for cables to the 
switchboard is covered with checkered steel plates, as shown in the 
illustration. A crane of 15-tons capacity is in position. The roof 
is of steel construction with tiles resting on wooden sheathing. 

The turbines are horizontal and of the inward-flow radial type 
and furnish 700 hp with 60.3 ft. fall and 250 r.p.m., while at high 
water with a fall of 43.5 ft. their capacity is reduced to 500 hp. The 
turbine shaft is 23 ft. above low water level and the turbines are 
provided with Jonval draft tubes, the ends of which remain well 
submerged even at low water. There are for each turbine two 
such draft tubes 3.6 ft. in diameter symmetrically placed axially 
with the shaft, while between them is the turbine chamber, into 
which empties the penstock. All these portions are of riveted steel 
plates. 

On the shaft of the turbines are mounted two distinct water 
wheels of equal size, each 2.6 ft. wide and of 4.5 ft. in diameter 
and each discharging into its own draft tube. They are of cast iron 
and have five rows of blades or cells in one casting. A hub for each 
water wheel is mounted on the shaft and the blade ring is bolted 
to this. The four outer rows of the blade ring are calculated for 
normal flow, while the more numerous blades at sharper angles of 
the inner or fifth row are for high or low water. A sliding jacket 
of steel plate construction operated from a mechanical servo-motor 
by means of bevel, screw and nut, regulates the admission of water. 
The Piccard governing system is in use on each turbine. 

The dynamo shaft is connected with the turbine shaft by an 
elastic insulating coupling of the Raffard system. The dynamos of 
the Oerlikon three-phase alternating inductor type, develop 7,500 
volts with a phase voltage of 4,330, since the armature winding is 
star-connected. The current strength is 50 amp. per phase. At 
250 r.p.m., with 20 poles, the frequency is 50 per second. The 
magnet wheel frame is of cast steel and is bolted to a cast-iron hub 
of six spokes. The outside diameter of the wheel frame is 6.19 ft., 
its width is 3 ft., and its thickness 5 in. Twelve laminated poles are 
bolted by dove-tailing to the circumference of the magnet frame, or 
a total of 24, the members of each pair being placed opposite and 17 





FIG. 3.—VIEW OF DAM AND SUPPLY CANAL, 


in. apart. The height of each pole is 534 in., the width 9 in. and the 
thickness 834 in. The outside diameter of the magnet field is 7.18 ft. 

In the space between the opposite poles are built up in two parts 
the magnet coils, connected in series, in copper bars 2% in. x 3/32 in., 
to a total number of 166. The weight of the entire revolving portion 
of the dynamo is 7.6 tons, while the weight of the magnet copper 
is 114 tons. 

The dynamo frame which carries the inductive windings, is in 
two parts, a bottom and an upper section, and twelve large openings 
are provided in the outside periphery, as shown in the illustrations, 
for ventilation. This frame is in cross-section a trapezoid of a 
thickness of 12 in. and a width of base of 2.9 ft. The outside 
diameter is 10.3 ft. 

Like the magnet wheel, the armature is arranged in correspond- 
ing parts. The segments of each part are held together by bolts 
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and two cast-iron rings, one of which is removable. The bore of 
the magnet field is 7.23 ft., while the depth is 6% ft. and the width 
is 10 ft. Each side of the armature has 72 slots, each of which con- 
tains two coils of machine-formed windings insulated by mica and 
secured by fibre wedges. Each coil contains 33 turns of two par- 
allel conductors of Y%-in. wire. The coils of each phase are con- 
nected in series, corresponding to the phases of the armature parts. 
The weight of the armature copper is .6 ton, and the weight of the 





FIG. 4.—SUPPLY CANAL AT TUNNEL ENTRANCE, 


entire stationary frame, including armature, is 15.4 tons. The 
normal exciter current is 90 amp., with a power factor of 0.8 and 
50 amp. per phase. Under these circumstances the voltage drop is 
25 per cent. Running free the exciter current is 56 amp., while on 
short-circuit it is 31 amp. At normal load and cos g¢ = 0.8, the 
efficiency is 93.5 per cent. The loss is divided as follows: Fric- 
tion loss, 24,300 watts; heat loss in the armature, 10,300 watts; heat 
loss in the magnet wheel, 1,810 watts, or a total loss of 36,410 watts. 
The exciter dynamo field is bolted to a bracket of the bearing, its 
armature being on the overhanging end of the shaft. It is a four- 
pole, shunt-wound machine and develops 3,600 watts at 30 volts. 
On account of the great number of distribution wires and the 
limited space at the north wall, a two-story switchboard has been 
erected in closet form. The upper portion contains the measuring 
apparatus and is reached by iron stairways, the floor, which serves 
as the roof of the lower portion being 9 ft. above the main floor. The 
switchboard is 21.9 ft. long and is 13.9 ft. deep from the lower face 
to the wall and 4.8 ft. deep from the upper face to the wall. This 
part is 7.3 ft. in height. The whole switchboard is of steel con- 
struction and the portion bearing the measuring apparatus is faced 
with marble and is divided into five panels, four for machine groups 
and outside circuits, the middle panels bearing the general volt- 
meters. Behind the upper portion are the distribution wires and 
lightning arresters; the lower portion, which may be entered from 
either end, and which is enclosed by finely perforated sheet iron al- 
most as transparent as gauze, is divided by an aisle lengthwise and 
contains high-tension switches for the machines, the machine fuses, 
rheostats, auxiliary transformers, cable connections from the ma- 
chines and cross connections. The portion against the wall con- 
tains the fuses of the outside circuits, and over the aisle are arranged 
the high-tension switches for these circuits, being operated by levers 
from the balcony, or operating platform. All the switches and fuses 
used are of special construction, and so made that at the moment of 
breaking in a chamber the admission of air and the creation of an 
The high-tension safety fuses are constructed on 


are are prevented. 
They are vertically mounted and closed at the 


the same principle. 
top and in case of a short-circuit the gas escapes through a com- 
paratively small opening at the bottom. 

The cross connections are of aluminum. All wires are carried 
on porcelain insulators. 

Four main distribution branches of high-tension wiring lead from 
the power house at Sant Mortier. One proceeds to St. Claude, 
16.2 miles in length, of two circuits, of three 8-mm. diameter con- 


ductors each. A second to Nantua is 12 miles in length, of which 
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the first 5.5 miles are of 8-mm. wires, while the remainder to 
Nantua are of 6 mm. diameter, with a branch from the end of the 
first 5.5 miles to Viry of 4mm. From different points on the latter 
circuit small branches lead to Oyonnax, Belignat, Montreal and 
Marchon, each of three-wire 4-mm. diameter. The third main is 
exactly 5 miles in length and leads to Arinthod and is of three 4-mm. 





FIG. 5.—INTERIOR OF ST. CLAUDE SURB-STATION. 


wires. The fourth main is to Oernon, and, after a course of 3.12 
miles has a branch of 6.25 miles to Moiran, both circuits being 
of three 4-mm. wires. ~ 

The total length of the high-tension circuits is 65.4 miles. The 
Wires are mostly carried on 33-ft. poles, of which there are 3,940. 





FIG. 0.—DETAILS OF 700-HP GENERATOR. 


These poles are in straight stretches 98.4 ft. apart, while in curves 
82 ft. is the usual distance. The greatest distance apart in any place 
is 246 ft. All poles are saturated either with copper sulphate or zinc 
chloride. They are fitted on top with pointed cast-iron caps or pro- 





FIG. 7.—INTERIOR OF POWER HOUSE, SHOWING DRAFT TUBES 


tecting heads and a 4-mm. copper wire leading to the earth and 
ending in a coil, for lightning protection. All poles are wound 
with barbed wire for protection against boys and on curves iron loops 
are mounted on the poles in such a manner that if an insulator is 
broken the wire does not fall, but remains supported in the loop. 
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Where the wires are carried over railroads, braced pairs of double 
poles are erected. Over streets there is underneath the span a steel 
wire netting. In towns the high-tension wires are insulated with 
cables, while elsewhere the wiring is bare. 

There are 18 isolated transformer buildings of brick, each con- 
taining one transformer, except at St. Claude, where there is a 
sub-station in which there are four transformers of 70 kw each. 

The electrical outfit for a transformer house consists of a three- 
pole switch for high-tension circuit, a three-pole switch for the 
low-tension circuit, fuses and lightning arresters for the high and 
low-tension circuits, and a transformer of the Oerlikon type. 

The sub-station at St. Claude is of two stories, in the upper one 
being placed three motor-generator groups and the switchboard. 
There is also a 7-ton hand crane. Each transformer group is com- 
posed of three machines, a three-phase, high-tension motor, the 
shaft of which is coupled at each end by means of an insulated 
elastic coupling with a direct-current dynamo, as shown in the illus- 
tration. 

The Oerlikon motor, of 150 hp makes 590 r.p.m. and its ten poles 
are fed at a pressure of 200 volts. The stator is provided with 150 
slots, each containing one conductor of 14 parallel bare copper wires 
of 3.8 mm. diameter. The rotor has 180 slots with one conductor 
each, of 6 parallel bare wires 4 mm. in diameter each. 

The Oerlikon direct-current dynamos develop 75 hp at 590 r.p.m. 
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FIG. 8.—REAR OF SWITCHBOARD IN POWER HOUSE. 


and a voltage of 200. The armature has 117 slots 4 x 1% in., con- 
taining two conductors of three parallel 4-mm. bare wires each. The 
commutator consists of 117 copper segments. 

The four coils of the magnet field are connected in series. Each 
has 2,450 windings of 1.8 x 2.2 wires. The efficiency of the trans 
former groups by actual test is from 85.5 per cent. to 86.8 per cent. 

The different portions at the rear of the switchboard are accessible 
from an aisle along the middle. At the back are four transformers 
which feed the three-phase motors of the generator groups, as are 
also the high-tension switches, safety fuses and lightning arresters 
of the high-tension circuit. At the front are the switches of the 
secondary three-phase and the direct current, the first mentioned for 
general commercial consumption and the latter for municipal and 
private lighting at St. Claude. 

Below each switch is the fuse for the circuits. The same room 
contains switches for the machines, carbon cut-outs, rheostats, ete. 
The apparatus room is separated from the machine room by a white 
marble switchboard upon which are mounted the usual measuring 
devices and switching levers. 

The small manufacturers are supplied with 200-volt, three-phase 
motors of from % to 35 hp, there already being 58 such motors in- 
stalled with a total capacity of 684 hp. The alternating-current 
service is from a 120-volt circuit, while the direct-current service 
is at 200 volts. There are 5,200 incandescent lamps of 58,000 total 
cp, of which 2,000 are on three-phase circuits in different towns, the 
3,200 direct-current lamps being in use in St. Claude, the latter 
place alone having direct current. 
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Values of K 


Horse Power of Steam Engines. 


By Irvine A. TAYLor. 

T is often desirable to be able to figure the power of an engine 

[ from its dimensions and other apparent data. Usually this task 

is not as simple as it appears at first blush. One starts out with 
the theoretical mean effective pressure, and reduces it to practical 
conditions as best one can. 

It is the object of what follows to give a handy and fairly simple 
method of arriving at an approximate result, correct in ordinary 
cases to within 5 or 10 per cent. It is not possible to give a general 
solution of much greater accuracy, on account of the variable char- 
acter of the sources of loss. 

Engine builders vary to some extent in their rating, but generally 
they rate rather high for practical conditions. In non-condensing 
engines, for example, the usual rating is made on a basis of atmos- 
pheric pressure in the exhaust—a condition seldom holding in prac- 
tice, and allowance for wire-drawing in the valves is generally absent. 

Two of the greatest difficulties in the way of obtaining accurate 
results in figuring power are, first, the variable and often large loss 
of pressure occurring in the steam and exhaust piping; and, second, 
the same loss occurring in the ports and valves of the engine itself. 
The writer sometime ago saw cards taken from large modern engines 
running on 28-in. condenser vacuum, which showed only 15-in. 
vacuum on the low-pressure exhaust line. Needless to say, such a 
loss reduces the power and efficiency to an extent difficult to figure, 
except on the cards themselves. 

The following equations and the curves of the accompanying figure 
curves show the method of figuring the power: 

P X diam.2 X stroke’ X revs. 
H, P.= —— —— Oo 
1,000,000 
P = (steam gauge pressure + 15) K — (68 or 20). 
The constant, 68, is used for non-condensing, and 20 for condensing 








engines. 
For single-acting engines the horse-power will be one-half that 


given by the equation. The diameter in the equation for horse- 





Cut-off —- Cylinder Ratio 
CALCULATING THE HORSE-POWER OF STEAM ENGINES. 


power is in inches, and in compound engines is the diameter of the 
low-pressure cylinder. 

The values of K may be found from the curve when the cut-off 
is known. The following cut-offs represent approximately the 
proper rating, the cut-off in the compounds being equal to the cut-off 
in the high-pressure cylinder divided by the ratio of low to high- 
pressure piston areas: 

Simple. Compound. 
.125 


.075 


Non-condensing ................ .2§ 
COMMING cclaccs sida venncecay. oF 

The point of maximum cut-off in the high-pressure cylinder 
divided by the cylinder ratio determines the maximum output which 
the engine is capable of giving. In simple engines it is usually 54 
to 3% stroke, and in compounds 3% stroke, though occasionally 7% 


8 
stroke. 
The equations are based on 24-in. vacuum for condensing engines, 
or 17 pounds absolute pressure in the case of atmospheric exhaust. 
The following examples illustrate the method of application: 
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SIMPLE ENGINE. 
22 in. diameter x 18 in. stroke, 220 revolutions, 80 pounds steam. 
NON-CONDENSING. 
Rated with cut-off at 1% stroke. 
P = [(80 + 15 = 95) 2.2 = 209] — 68 = I4I. 
r4r xX 22° X 6 XK 20 
Nis ~- 
1,000,000 
Maximum power with cut-off at 54 stroke: 
P = [ (80 + 15. 95) 3.27 = 310.5] — 6S = 242.5. 
242.5 X 222 X 18 XK 220 


4 


6 ee cacti 3 EH, F. 


= 270 Hit. 





1,000,000 
CONDENSING. 
Rated with cut-off at .15 stroke: 
P = [(80 + 15 = 95) 1.7 = 161.5] — 20 = 141.5. 
wt.i5 xX a x 1 XK BO 
H,. P. = —————— - 
1,000,000 


a S7t 71.2. 





Maximum power with cut-off at 54 stroke: 
P = [(80 + 15 = 95) 3.27 = 310.5] — 20 = 200.5. 
290.5 KX 222 X 18 X 220 
H. P.= ————————_— — 
1,000,000 
COMPOUND ENGINE. 
18 in. and 32 in. diam. x 26 in. stroke, 116 revs., 125 pounds steam. 


= ae er. 





32 \? 
Cylinder ratio = a = 3.36 
18 
NON-CONDENSING. 
Rated with cut-off at 4 stroke in the high-pressure cylinder : 
+> 3.16 = .1056 cut-off 
referred to the low-pressure cylinder. 
P = [(125 + 15 = 140) 1.24 = 173.5] — 68 = 105.5. 
105.5 X 32? X 26 X 116 
H. P. = — <_< = 995.7 a. PP. 
1,000,000 
Maximum power with cut-off at 34 stroke: 
34 — 3.16 = .237 cut-off 
referred to the low-pressure cylinder. 
P = [(125 + 15 = 140) 2.06 = 288.4] — 68 = 220.4. 
290.4 42° < 26 >< 2106 
HH, P. = ————— 
1,000,000 


= 680 H. P. 


CONDENSING. 


Rated with cut-off at 1% stroke: 


14 + 3.16 = .0791 cut-off 
referred to the low-pressure cylinder. 
P= CIs 1S == 140) 1.01 = 141.4] — 20 = 121.4. 
Gt. 4 C4 6 TIO 
H.P.= — we —— = 374.6 H. P. 





1,000,000 
Maximum power with cut-off at 34 stroke: 
34 —- 3.16 = .237 cut-off 
referred to the low-pressure cylinder. 
P = [(125 + 15 = 140) 2.06 = 288.4] — 20 = 268.4. 


268.4. 32° << 26° xX 110 
H. P. ate a 828 .6 Fi. r 


1,000,000 

The examples given show that there is always a considerable 
margin of power in engines above their normal rating; so, if an 
engine builder overrates his machines somewhat, he is not likely 
to get into “deep water” on account of it. 

The accompanying curves give the values of K in terms of the cut- 
off divided by cylinder ratio. Makers usually rate power with the 
figure 60 instead of 68 in the equation for P, and with K from I to 
1.1 times that shown in the curves. Simple engines having very re- 
stricted port areas may have values of K, but .9 of that shown, while 
for compounds, under the same conditions, K is .75 to .9 of that 
shown. First-class engines, with sufficient port areas, will have 
values of K approximately as given in the curves, though the best 
Corliss valves or equivalent may give 5 to I0 per cent. greater, as 
may also abnormally large clearances in ordinary types. 
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The Elementary Principles of Transformer Design—I. 
By Pror. THomMaAs Gray. 

HE following paper is, in a somewhat expanded form, part of 
the notes on a course of lectures on transformers which have 
been used for sometime by the writer at Rose Polytechnic 

Institute. The treatment is brief, the object being to give, in mod- 
erate space, an outline of a method of treatment which may be fol- 
lowed with advantage in making an original design for a trans- 
former. The forms of section and so forth used, in the develop- 
ment here given, were chosen with a view to simplicity of algebraic 
expression, no particular attention being given to details of manu- 
facture or shop conditions. It will be found easy for any one who 
understands the conditions of manufacture and who has an ele- 
mentary knowledge of mathematics to modify the formule to suit 
particular cases. It may be remarked, besides, that considerable 
departures from the theoretically best form does not usually mean 
great sacrifice of efficiency. 

The methods commonly recommended for use in the design of 
transformers are, ti a large extent, based on empirical rules, de- 
rived either from forms already in use and known to give fair effi- 
ciency of from a process of trial and selection. In the latter case 
a number of different forms are tried and those that give the best 
calculated efficiency selected as the best types. Such a method of 
proceeding is both wasteful of time and unsatisfactory. The pre- 
vailing idea seems to be that a purely theoretical method is either 
impossible or is, at least, excluded from consideration because of 
its difficulty. The reason given is the number and conflicting char- 
acter of the variables involved. 

It appears from the following discussion that the proper size and 
form of a transformer of any particular type can be accurately pre- 
determined if sufficient data be available as to the magnetic prop- 
erties of the iron and the working conditions. In order to obtain 
brevity of treatment a comparatively simple form and arrangement 
of the parts has been chosen in the examples here given, but the 
determination of the proper formule for any of the ordinary types 
and relative arrangements of the iron, coils and insulation can be 
readily made. 

The problem which presents itself is to obtain the form which will 
give the requisite output of activity with the minimum input. In 
other words, which for a given capacity will dissipate the smallest 
amount of energy in a given time. One important condition has 
to be complied with, namely, that the energy dissipated shall not 
raise the temperature too high. This puts a limit on the diminution 
of the radiating surface. The form of cross-section of the inter- 
linking rings must, of course, be such as can be satisfactorily and 
economically manufactured. Only one type of section is discussed, 
namely, the rectangular. It may appear that some advantage is 
obtained by rounding the corners of the links and of the sections, 
and the first of these is common practice. The second can only 
be done at the expense of some inconvenience in manufacture, but 
it must be remembered that the proper ratio of the relative dimen- 
sions may be considerably changed by such modifications of form. 
This is referred to and illustrated by a few examples further on. 

TWO-LINK TRANSFORMERS. 

Consider first the case of two closely fitting rectangular links, as 

shown in Fig. 1, in which one end of each link is assumed to be 










FIG. I.—TWO LINKS. 


cut off. In this case one of the links is of iron, while the other is 
made up of the primary and secondary coils and their insulation. 
Let the dimensions of the cross-section of the iron link be a, and b,, 
and let /, be its mean length. Similarly let a, b and / be the corre- 
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sponding dimensions of the coil link. Putting A, and A for the 
areas of cross-section of the iron and of the coils, the following 
equatidns hold: 


ao = A (1) 
a,b, = A, (2) 
1 = 2 (a, + db, + 2a) (3) 
Li =2(a+b+ 2a,) (4) 
lA = ae90 (a, + b, +2a)=v (5) 
1A, = 2a,b, (0+ 6+ 2a,) =, (6) 


Equations (5) and (6) give the volumes of the links and it is 
evidently desirable to have as large a section and as small a volume 
as possible. It is clear that as far as the coil is concerned the least 
value of / for a given value of A and A, would be got if a, = ), 
and b were made very large, while the product ab remained con- 
stant. This condition would give a large value for /, and conse- 
quently for the volume of the iron. The question as to whether 
the iron link or the coil link should have the greater volume depends 
on a variety of circumstances, such as tke relative cost of the two 
per unit volume, the relative energy economy of different propor- 
tions, the cost of energy, the relative time that the transformer is 
on the circuit, loaded and unloaded and so forth. 

Consider first the case in which 4, A, and v, are constant and 
let the problem be to determine the relative values of a, b, and 
a,, b,, so that / shall be minimum. 

From equations (1) and (4) the value of a, is 


I A 
aces —_—=— ¢ — =—, 
2 a 
and from (2) and (5) 
A 
, oe a, + —-+ 2a 
a 


1 


Substituting for a the value of / becomes 


{ la — 2 (a? + A) 4a A, } 
$f — + 2 ( 


7) 
La — 2 (a? + A) 


oe 
4a 


Differentiating this equation, putting the result equal to zero and 
educing, 








( A — a ) 
=24a+b0+42 A ———_ - (8) 
| NA+ 327) 
This equation, when compared with (4), shows that 
A — a b—d 
6,2 = A, —————_ = 4D, — 
A + 3a? b + 3a 
a, b—a 
—_—_ = —— (9) 
c b, b + 3a 
It follows, of course, that 
a o—4, 
—_ = Saini (10) 
b b, + 3a, 


The relations here obtained for the ratio of the two dimensions 
of the iron section, if those of the coil section are known, and vice 
versa, are clearly independent of the magnitudes of the sections, 
and, therefore, hold for all cases of two closely interlinking rect- 
angular rings. Equation (8) can, of course, be used for the deter- 
mination of a, and hence by means of (7) the minimum value of 
1 obtained. This is not in itself important, and the problem just 
given is a particular case of the following more general one: 

The areas of the sections A and A, being assumed known, what 


should the ratios b = a and b, + a, be so that v + v, shall be a 
minimum ? 
Here 
A, A 
z z li a 2a + A a+ —-4+ 2a 


en 

































































766 





and when A and 4, are constant, 





d da, ( A, A, ) A, @—A 
— (v+u,) =— J 1—-—- 4 2— $+ —. ——- 4-2, 
da da / a,° A ) A a2 


which must be zero for the minimum value of v + v,. This is satis- 
fied when 
, sat 
A, A, A, a A 
I1——— + 2 and . —— +2 


a,? A A a2 








are both zero, and this also satisfies the condition imposed by the 
result stated in (9) and (10). The result is: 


AA, A, + 2A 
a? = ————_ and 8? = A ——————— (11) 
A, + 2A A, 
AA, A + 2A, 
a,? = ————- and b,? = A, ————_ (12) 
A + 24, A 


These equations apply to any case where the areas are of given 
size and serve under such circumstances to determine the shape. 
It is easy to show that equations (11) and (12) include (9) and (10). 

Should it be considered more desirable to use a given ratio of 
volume instead of the ratio of sections it is easy to express the 
volume ratio in terms of the section ratio and hence of course the 
section ratio in terms of the volume ratio. 

Let v, = nv and A, = +A. 

Then nA (a+ b + 2a) =A, (a+ b+ 2a). 

Substitute for a,, b,, etc., in terms of A, and A and 


| "A, A + 2d, 44, ) 
nA <= {| ———— + A, ———_ + 2 Sp btabtitce. “% 
(N44 24, A A, +24 | 
AA, A, + 2A AA, ) 
= wt LS a +s ecnmetieamictiatals V5 
A,+24. \ A, A+2A, J 
Hence, 


(# +1) VI -oar +r Ve +2 


nO 
(m4 +1) Ve +2+ V1 + 2x 


This is a cubic equation for the determination of x in terms of n, 
and hence it is more convenient to assume values of x and calculate 
the corresponding values of m, then either show relative values by 
means of a curve or tabulate the results. The graphic method is 
the more convenient and a set of curves showing the values of the 
quantities expressed by the above equations in terms of n, and, of 
course, indirectly in terms of x is given in Fig. 2. For convenience 


4 





Scale for nand foras/ vy, 


Scale for b/aand for bja, 


FIG. 2.—CURVES. 


in the application of these equations to transformer design a curve 
showing the ratio of the total exposed area multiplied by the linear 
dimensions, a, to the volume of the iron link is included in this 
figure. The use of this curve is illustrated below. 
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So far as efficiency is concerned, without reference to relative cost 
of material, conditions of operation, etc., it is easy to see that the 
best results will be obtained when the heat dissipated in the coils 
is equal to that dissipated in the iron. Let the heat dissipated in 
the iron be H, and that in the coil M C2R, where C is the current 
in the primary coil. Then the efficiency is 


M,EC — MC?R — H, 





= 
M EC 
Hence, 
de MC?R—H, 





dC C2 
which, when equated to zero, gives MC?R = H,,. 


Again the heats dissipated in the coils and in the iron are each 
proportional to the volume of these parts. Hence, if there be no 





FIG. 3.—THREE LINKS. 


preference as to which volume should be greatest the total volume 
may be taken as constant while v and v, are varied so as to give 
the least total heat dissipation. This gives the following equations : 


av=a,v, = heats dissipated in coils and iron respectively, 
av + a,v, = H = total heat dissipated, 
v + v, = V, a constant. 
Hence, it follows that @ = a, and v = v, for greatest efficiency. 


When this is the case the links become both equal and similar. It 
follows from equations (9) and (10) that 





a, b—a a 
b, b + 3a b 
hence, 
b? — 2ab— 3a? — oO, 
or 


b = 3a = 3a, = b 


™ 

It appears, therefore, that for a given volume of iron and copper, 
supposed equal to each other so as to obtain the highest electrical 
efficiency, the ratio of length to breadth of cross-section should 
be 3 in the two-link type when rectangular links are used. 

The total exposed areas of two links of the kind here assumed 
and fitting closely to each other is 

(2a, + b,) (4a, + 20+ 6) + (204+ b) (4 + 20, + b,) 
+ 4 (a,b, + ab) 

When b = 3a = b, = 3a,, this becomes 114a?. The volumes of the 
same two links under the same condition is found by substitution 
in equations (5) and (6) to be 72a%. Hence, if S be the exposed 
surface, 


Ss 114a? 57 


Vv 72a3 36a 





When full load is taken as that which gives the greatest efficiency 
experience shows that this ratio should be from 60 to 70 times the 
number of watts dissipated in heat in the iron links. This condition, 
therefore, determines the intensity of the magnetic induction in the 
iron and consequently the best total activity for a transformer of 
this two-link type and of any given linear dimension, a. Similar data 
can be readily obtained for any relative value of cross-sections or 
volumes of the links. As stated above, this data is given in the form 
of a curve in Fig. 2. 

THREE-LINK TRANSFORMERS. 
There are two distinct types of three-link class, narnely, “core” 
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and “shell” transformers. In the first there is a single iron link 
and two coil links, while in the second there is a single coil link 
and two iron links. The general form is indicated in Fig. 3, one 


end of each link being assumed cut off to show the section. 


Core Transformers.—Consider first the “core” type. Let a and b 
be the dimensions of the rectangular opening in the iron link. This 


will, evidently, for a close fitting arrangement, be the same as the 
sum of the coil sections. The total coil section will thus be the 
product ab. Let / be the mean length of the turns of each coil, 
which will be assumed the same as if the wires were uniformly 
distributed across the section. Also let a,, b, and /, be the corre- 
sponding dimensions for the iron link. Then 


ab =A and a,b, = A,, (13) 
A 
f= 2 (a, + 6, + a) = 2 (a, + — + 2) (14) 
a 
1 
A 
1=2(¢e+6-+24,) = 2 (a+ — + 2a,) (15) 
a 


where 4 represents the sum of the sections of the coils and A, the 
section of iron. Following the same order of discussion as before, 





b 

assume A, A, and /, to be constant and find the proper ratios, — 

a 
b, 

and —, so that / shall be a minimum. In this case 
a 
1 
a (I, — 2a) — 2A 
4a, = 
a 

; § a (1, — 2a) — 2A 4a ) 

. J=2 £— 4+ A, + a - 

( 4a a (fl, — 24) — 2A \ 


Differentiating, with respect to a and equating to zero, it is found 
that 











a2 + 4 A — a? 
=2—_ + 4 (i 
a \ A + a? 
Hence, by comparison with (15), 
A — a? 
a,? = A, ar ert 
A + a2 
and, therefore, 
a, b—a 
-_-= (16) 
b, b+a 
and 
a b, —4, 
_-= —.. (17) 
b b, +4, 


These equations only differ from (9) and (10) in having a instead 
ot 3a in the denominators. In the two-link case the links could 
be made exactly similar and remain close fitting, so that equality of 
volumes corresponded to equality of sections and corresponding 
linear dimensions. In this case the links cannot be exactly similar 
and remain close fitting. Equality of sections does not, therefore, 
imply equality of volumes. 

When the sections of the coils and of the iron are given and the 
problem is to find the relative dimensions of the sections which give 
the least total volume for the three links the equations are 


A (a, + 6,+4) +A, (@+ b+ 2a,) = v+,; 
and, therefore, 





a2 (A + A,) —A A, = 0, or a? = — . 
A+A, 


Hence, also, 





AA, 

a,* (A + 2A,) —_ AA, =9, or a,” =- a 

A + 2A, 

A A, A (A + A,) 
a? = —— and b? = ——————__,, (18) 
A+ A, A, 

A A, A, (A + 2A,) 

a? = ————— and >.2 = — -_ (19) 
A + 24, A 


It may be observed in passing that equations (19) are identical with 
equations (12), and hence that the relative dimensions of the single 
link are the same in the two-link and three-link types when the 
sections have the same relative values. 

When the volumes are to have a definite relative value, let nv = 
v, and the corresponding relative value of the areas be A, = x A. 

Then 


nA (a, +6, +a) =A, (a+b + 2a,). 
Substituting from (18) and (19) and reducing, the value of m in 
terms of x is found to be 


(1 + ar)? + 2r (1 4+ 24)! 
n = - (20) 


$ 
> 


2(1+r)i+ (1+ 4)! 





b b, 
A set of curves showing the values of the ratios —, —, x and the 


a a, 


ratio of the exposed surface multiplied by a to the volume of the 
iron, in terms of the ratio of the volumes n is given in Fig. 4. 

Shell Transformers.—In the shell type of transformers the form- 
ule just developed for the three-link core transformer apply if the 
symbols for'section, linear dimensions and so forth be interchanged. 

The single link becomes in this case the coils and the double link 
the iron. The iron may in this case be continuous through the two 
links, as in several well-known forms, or two separate iron links 
may be built up. The curves given in Fig. 4 apply in this case, when 


Scale for b/a, bya, and as/¥, 








0 1 2 3 4 


FIG. 4.—CURVES. 


the proper interchange is made, with the exception of that for Sa/v,, 
in which v, should now be the volume of the double link. It is 
easy, as is done below, to so modify the formule for practical ap- 
plications that the curve given can be used and hence no separate 
curve has been added. 





Short Rations. 

The Commercial Pacific cable staff, at Midway Island, in the Pacific 
Ocean, ran short of food recently owing to the inability of the United 
States transport Buford to land two tons of stores on account of the 
rough sea. The stores were carried to Manila and were sent to Mid- 
way Island by another boat. 
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The Prevention of Crosses Between Signalling and 
High Voltage Circuits. 


By Howarp S. KNow ton. 
HE applications of modern science to large industrial enter- 
prises are always more or less complex. Fundamental prin- 
ciples may be simple enough, but their commercial use on a 
large scale is quite another story. This often applies to small pieces 
of apparatus as well as to large systems. The familiar electric push 
button, elementary as its function is, furnishes a case in point. De- 
signed simply to bring two pieces of metal together, thereby closing 
the connected circuit, it consists of no less than fifteen parts: base, 
knob, cap, two springs, four washers and six screws. Similar multi- 
plication of details may be seen in the telephone receiver, and found 
to occur in the parallel development and mutual relations of special- 
ized branches in any given field of engineering. 

During the past fifteen years the transmission of power at high 
voltages has advanced with tremendous strides. Only a few years 
ago the Niagara Falls-Buffalo line, operating at 11,000 volts and 
carrying power some twenty-six miles, was considered one of the 
electrical wonders of the world. To-day we talk of power sent 200 
miles at 60,000 volts with little concern—unless we operate such a 
line, or try to telephone safely over the same right of way. This 
does not mean that the Niagara transmission and its plant have 
suffered in interest at the hands of electrical engineers, for it is one 
of the great industrial triumphs of the nineteenth century, and in its 
adoption of double the original voltage of transmission, its remark- 
able switchboard control and its growth to meet the needs of heavy 
power consumers it is as worthy an object of study as any instal- 
lation that could be named. 

Signalling circuits of all kinds have been multiplying meanwhile 
throughout the country, but the great bulk of telephone and telegraph 
wires which tie its communities together was planned, located and 
constructed prior to the advent of the transmission lines. The in- 
creasing number of circuits carrying high-potential currents has 
greatly complicated the signalling question, and in many instances 
it has introduced dangerous elements into the safe and reliable trans- 
mission of intelligence. It is important to consider some of these 
dangers and the methods of preventing them. 

It is unnecessary here to specify in detail what may happen if a 
high-voltage line and a signalling circuit come in contact with one 
another. It is not pleasant to consider the possibilities of fatal shock, 
personal injury and destruction of apparatus and property through 
fires which such a calamity entails. It is easy to picture the conse- 
quences of letting a 25,000-volt current loose upon a telephone line 
designed to withstand but a few hundred volts at the outside. It is 
hard to find a case where an ounce of prevention is more evidently 
worth a hundred tons of cure. 

Standard protective devices like fuses, circuit-breakers and light- 
ning arresters have generally proved adequate in the event of crosses 
between telegraph, telephone, fire alarm circuits and wires carrying 
foreign currents at potentials up to about 2,500 volts. Beyond this 
limit of potential protection is problematical, and the need of extraor- 
dinary precautions becomes of vital importance. It is naturally im- 
possible to lay down hard and fast rules applying to all cases met 
in practice, but there is one general requirement which must be per- 
petually kept in mind—under no circumstances whatever should sig- 
nalling and high-potential wires come in contact. 

Whenever new lines are laid out the hazard in question should be 
kept in mind so that the near approaches of signalling and power 
wires may be made as infrequent as local conditions permit. On 
existing lines wherever there is a liability of contact, the route should 
be changed by mutual agreement between the parties in interest 
whenever possible. In open country this should not be difficult to 
accomplish, if the right of way is flexible. 

Mountainous regions frequently interpose almost insurmountable 
obstacles to the proper separation of high-potential and signalling 
circuits. Great chasms, narrow trails of appalling steepness, impas- 
sable gorges and rocky precipices demand types of line construction 
utterly different from that required in level or rolling country. Spe- 
cial forms of iron braces adapted to each individual case, the placing 
of signalling circuits underground at crossings with power lines, and 
the use of most substantial poles, double cross arms and guys are 
imperative if safe, continuous service is to be maintained. Avalanches 
of snow and rocks usually render the best of precautions valueless 
if the power and signalling lines are located in the direct path of 
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the slide as it plunges down the mountains. About the only known 
preventive of such lines coming together in cases like this is to spend 
prohibitive sums of money in crossing the mountain ranges by en- 
tirely different routes, if the locations cannot be separated otherwise. 
It is a serious problem when one is asked to carry a number of tele- 
phone circuits and a 60,000-volt transmission line safely through a 
cafion perhaps a hundred feet wide, with almost perpendicular walls 
of rock 2,000 ft. high, towering above a turbulent river at the bottom. 
Something more than “paper engineering” is demanded in the solu- 
tion. Nothing short of a careful investigation on the ground is likely 
to be of much use. 

In open country the simplest way to prevent contacts of power 
and signalling circuits is, of course, to run the two lines sufficiently 
far apart so that if either one falls down it will in all cases clear 
the other. Such lines should not approach one another nearer than 
the distance equal to the height of the taller pole line. Telephone 
and telegraph wires should be kept off the cross arms or poles of the 
power line, excepting the private signalling circuits of the power 
company. Even these open up the possibility of serious shock, a 
noisy private telephone line and the burning out of buildings if the 
construction is not maintained in excellent condition, and it is an 
open question if such circuits are not better off on a pole line of 
their own. Whenever high-tension and signalling lines approach 


dX 





FIG. I.—TELEPHONE WIRES UNDER HIGH-POTENTIAL WIRES. 


one another nearer than the height of the taller poles, the damage 
may be reduced by bracing or guying the poles of the taller line 
with extra care. When it is absolutely necessary to carry signalling 
lines on the same poles with power circuits, extra precautions should 
be taken to reduce the liability of a break-down to a minimum, such 
as the use of wires of ample mechanical strength, widely spaced 
cross arms, short spans, double or extra heavy cross arms, extra 
heavy pins, insulators and poles carefully supported. The high- 
potential wires should be at least three feet above the telephone or 
telegraph line. 

At times it becomes necessary for high-potential and signalling 
circuits to pass over or under one another en route. Extraordinary 
precautions are necessary to prevent crosses in such cases. The 
poles supporting the cross over span should be specially selected, 
braced and guyed, and the wires of the crossover span should be 
strung with more than the usual sag in order to render breakage less 
liable when the wires are loaded with sleet. When the high-tension 
wires are considerably fewer in number and greater in tensile 
strength than the telephone or telegraph wires, it is generally advis- 
able to put the high-potential line overhead in making the crossing. 
Whenever it is feasible, end insulator guards should be placed on 
the cross arms of the upper line. To prevent the case of a wire 
breaking on either side of the crossover span, overhauling and sag- 

















APRIL 23, 1904. 





ging into contact with the line below, the wires at each end of the 
crossover span should be dead-ended to double-grooved or standard 
transposition insulators, and the line completed by loops fastened 
to the main wires. The danger of contact should still be further 
lessened by constructing a specially proportioned span or by guard 


wires. 


Fig. 1 illustrates such a crossing as would be reasonably safe 
under most conditions of practice in open country. Here a two- 
phase, four-wire, high-potential circuit passes over a telephone lead. 
The height and length of the crossover span is made such that the 
distance, Y, between the nearest, and in this case, the only, cross 


arms of the upper line and any wire of the lower line is greater than 
the length of the crossover span, X. Thus, a wire breaking near 
one of the upper pins would not be long enough for its free end to 
reach any wire of the telephone line. In building this crossing the 
construction would be made still safer by the use of double cross 
arms and double-grooved insulators on the power line, with the 
addition of a standard ten-pin arm to each power pole in the cross- 
over span. These ten-pin arms should be bolted or lag-screwed into 
the power poles parallel to the telephone line and at about the same 
height above the ground, so that if a power wire should break on 
the outside of the crossover span, it would be difficult or impossible 
for it to curl up underneath the telephone line in a path perpen- 
dicular to it and thereby cause a cross. When telephone or telegraph 
poles are guyed near high-tension lines, care should be taken to 
include one or two powerful strain insulators in the guy wire, in 
case it is necessary to run the guy wire underneath the bare ‘trans- 
mission line, or within range of its fall. Even if the guy is grounded 
the soil may be dry and a cross on the transmission circuit cause a 
bad burn-out on the telephone line, especially in the case of an under- 
ground construction where twisted pairs run down the pole near 
or adjoining the guy wire. In such cases safety may be attained 
by the use of a wooden strut or brace in place of the conventional 
galvanized-iron guy wire. 

Fig. 2 is a sketch of a crossing where the telephone line runs over- 
head. In its essential features of protection it is similar to Fig. 1. 
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FIG. 2.—TELEPHONE WIRES CROSSING HIGH-POTENTIAL WIRES. 


Here also added safety would be attained by the use of double cross 
arms, transposition insulators and extra cross arms on the telephone 
pole sides. 

Another method of protection consists in the erection of a joint 
pole at the crossing point, the high-potential wires being supported 
on this pole at a distance of at least three feet above the telephone or 
telegraph wires. Mechanical guards or supports should then be 
provided, so that in case an upper wire breaks, it will be impossible 
for it to come in contact with any of the lower wires. Such liability 
to contact may be prevented by the use of suspension wires, similar 
to those employed for suspending aerial telephone cables, which will 
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prevent the high-pressure wires from falling in case they break. 
These suspension wires should be supported on high-potential in- 
sulators; they should have ample mechanical strength and ought 
to be carried over the high-potential line for one span on each side 
of the joint pole; or where suspension wires are not desired guard 
wires may be carried above and below the lower wires for one span 
on each side of the joint pole, and so spread that a falling high- 
pressure wire would be held out of contact with the lower wires. 
Such guard wires ought to be either supported on high-potential 
insulators or else well grounded. When grounded they should be 
large enough in size to positively carry to ground any current which 
any of the high-pressure wires may deliver, and the construction 


should be such that the guard wires will not be destroved by any 
arcing at the point of contact likely to occur under the conditions 
existing. 

Fig. 3 shows still another method of making a crossing. Here 
the high-voltage line is above the telephone circuit, and a screen 
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FIG. 3.—SCREEN FOR PROTECTING TELEPHONE AND OTHER WIRES. 


of wires is interposed between the two lines at the crossover. This 
screen should always be supported on high-tension insulators or 
else grounded, and should be so constructed and mechanically strong 
enough to prevent the upper wires from coming into contact with the 
lower ones. The same conditions as to carrying capacity should 
be laid down as were previously indicated. 

A type of crossing which has recently come into use in the Rocky 
Mountain regions is much in favor where the telephone lines are 
few in number, and form parts of local circuits. This is the “under- 
ground crossing” previously mentioned, and it is made by dead-ending 
the bare telephone wires on the usual bracket insulators; connecting 
these with one or more twisted insulated pairs of wires which run 
down the pole or tree into the ground. These twisted pairs then 
cross the aerial transmission line by a small underground trench 
three to five inches deep, reappearing and run up a pole or tree on 
the other side of the power line, connecting at the bracketed th- 
sulators with the metallic overhead telephone line again. In wooded 
country or on high, steep trails where the cost of labor and material 
is large, this scheme offers an attractive solution to the problem of 
protection. Care should be taken to run the twisted pairs on por- 
celain insulators in passing down or up the poles; in setting the 
poles far enough from the transmission line to avoid all chance of 
contact in case either line goes down, and lastly the twisted pairs 
in earth should be protected against dampness and mechanical injury 
by running them through a vitrified conduit or moisture-proof pipe 

Where both high-tension and telephone wires are carried under- 
ground, the cables of the high-potential lines should never occupy 
the same manhoies or handholes, or the ducts of the same under 
ground conduit as do the cables of the signalling system. 
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After the crossings in any territory have been made safe, it is 
advisable that they be kept so. To this end and also in order that 
any new or proposed crossings may be forestalled or made safe at 
the outset, a card catalogue record of every high-potential crossing 
in a company’s system is an advantage. In order that all the infor- 
mation available in the territory under consideration may be gath- 
ered and properly filed, the signalling company should prepare printed 
blanks containing the following questions to be answered by its 
representatives in the field: 

EXISTING CROSSINGS. 

1. Location of crossing. 

2. Name and address of company owning and operating high- 
potential lines. 

3. Type of crossing—aerial or underground. 

4. Which line is uppermost, the signalling or power wire? 

5. Voltage of high-potential line. 

6. Is the high-potential line direct current, single, two or three- 
phase? 

7. For what purpose is the high-potential line used? 

8. Do the crossing lines run on private rights of way? 

9. When was the crossing built ? 

10. Which line was installed fifst, the signalling or power line? 

11. Has the crossing ever proved defective? If so, in what way? 

12. Has either the power or signalling line ever fallen to the 
ground in the vicinity of this crossing? 

13. What precautions are taken to prevent accidental contact of 
signalling and high-tension circuits? 

14. At what points in your territory do high-potential and sig- 
nalling circuits run dangerously close to one another? 

15. What precautions are taken to prevent accidental contacts at 
such points? 

16. What changes from previous construction have been made 
at the crossing to promote safety? 

17. State any suggestions as to the elimination of this particular 
crossing. 

18. Note any comments which occur as not covered in the fore- 
going. 

PROPOSED CROSSINGS. 


1. Name and address of company or individual operating or pro- 
posing to operate the high-potential line. 

2. Voltage of high-potential line. 

3. Proposed or existing route of high-potential line. 

4. Proposed or probable location of crossings with signalling 
circuits. 

5. Has the high-potential right of way been secured? 

6. In what cases, if any, will an established high-potential line 
be crossed by signalling circuits ? 

7. In what cases, if any, will an established signalling line be 
crossed by high-potential wires? 

8. What crossings can be avoided? 

9. State any suggestions as to the method of accomplishing this. 

10. What plans, if any, are taking shape as to the method of mak- 
ing each crossing? 

11. Does the proposed route of the high-potential line bring the 
signalling and power circuits into dangerous parallel runs? 

12. When will construction begin on any proposed high-voltage 
line or crossing mentioned above? 

13. For what purpose is the high-potential line to be used? 

14. Is the high-potential line direct-current, single, two or three- 
phase? 

15. State the number of signalling and high-voltage wires which 
are likely to cross at each crossing. 

16. Specify briefly the route of signalling circuits which may be 
affected by crossings with high-potential lines. 

17. Note any comments which occur as not covered in the fore- 
going. 

It will be seen that certain detailed engineering information is 
lacking in the required answers to the questions enumerated. If 
the general data asked for is supplied, it is an easy matter to secure 
the engineering data, in case the difficulties of any situation demand 
it. The satisfactory solution of the whole high-tension crossing 
proposition depends upon the harmonious action of both signalling 
and power companies, and in so far as the various parties in interest 
agree just so far will signalling science be advanced, the transmission 
of power honored and the public protected. 
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A New Push-Button Voltmeter Switch. 





By CuHartes L., Fitcu. 





HAT the portable voltmeter for switchboard work is a nuisance 
will, we believe, be admitted by all. At least it has always 
seemed so to the ‘writer, as he has picked it up with its at- 

tendant plug and cord, and tramped back and forth, when cutting 
in a new generator on a direct-current switchboard. 

The switchboard with its equipment has been so much improved 
that it would hardly be recognized by its original prototype; but 
the plug and cord still remain with us, or at best are only replaced 
by the multi-point voltmeter switch, which is just about as bad, so 
far as the tramping goes. 

It has always seemed as though the voltmeter should form an in- 
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FIG. I.—SECTION ELEVATION AND BASE PLATE. 


tegral part of the switchboard, and all of its connections be of a 
permanent character like those of the other instruments; that it 
should be hung out upon brackets, so as to be visible from any point 
down the line, and normally register bus-bar voltage; and that 
each generator panel should be provided with a spring-actuated 
fly-back switch, by which the voltmeter is made to read across the 
terminals of that particular machine when the switch is operated, 
automatically returning to its bus-bar reading as soon as the switch 
is released. ‘ This would do away with all of the tramping, and is 
just what is accomplished through the little device illustrated 
herewith. 

The switch itself, which is the essential feature, is of the push- 
button type, and has its moving parts all behind the board. It is 
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FIG. 2.—DIAGRAM OF CONNECTIONS. 


essentially a double-pole, double-throw switch, but is made with 
eight contact points, as shown, for mechanical reasons, and because 
it is desirable to break contact at more than one point at once, to 
avoid the possibility of arcing. 

The switch, as here constructed, has four pairs of contacts, 
A, B, C and D, two of which, A and D, open toward the front, and 
the other two toward the back. Each pair of contacts is arranged 
to be closed by one of four V-shaped plugs, E, which are carried 
on a cross-bar, F, operated from the front of the board by the push- 
button, G. A spiral spring, H, serves to hold the switch in its for- 
ward position with the contacts B and C closed, until the button is 
pressed, when B and C are opened and A and D are closed. When 
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the button is released, the switch immediately returns to its original 
position. 

The push-button rod, cross-bar and base plate, K, aré of hard 
rubber, while the contacts are of red bronze. The steel rods, LL, 
which support the contacts, are threaded throughout their entire 
length, and are screwed through the base plate. They are provided 
with jam nuts, by moving the position of which the contacts may be 
accurately adjusted. 

As may be seen from the drawings, the switch is very simple to 
make, its range of motion is quite small and there is nothing to get 
out of order. 

In the diagram of connections shown, we indicate three of these 
voltmeter switches, as if mounted on three several generator panels 
of a direct-current switchboard. Above each voltmeter switch is 
shown the main dynamo switch of that panel, to, the machine side 
of which the voltmeter switch is connected. The remainder of the 
diagram speaks for itself. 

A set of these switches has been for a year past in daily oper- 
ation on the switchboard of the generating plant of the Grand Union 
Tea Company, at Front, Pearl and Water Streets, Brooklyn, N. Y. 
This plant has a capacity of 1,000 hp and was designed by the 
writer. Its switchboard has five generator panels and one storage 
battery panel, all of which are provided with “push buttons.” An 
inspection of them there will show how perfectly they work and 
how really convenient they are. 





Recent Electrochemical Developments. 





ELECTROMETALLURGY OF GOLD. 


A patent was granted on April 5 to Mr. Charles Butters, who has 
been one of the most active workers in the introduction of the Siemens 
& Halske process for electrolytic precipitation of gold from cyanide 
solutions in South Africa, and who has modified this process in re- 
cent years in various plants in this country and in Mexico. In the 
original Siemens & Halske process the gold was plated upon the 
cathode and the anodes were of iron. The iron was gradually at- 
tacked, with the formation of prussian blue, and for this reason the 
iron anodes were covered by canvas or the like. Andreoli substituted 
lead peroxide for the iron anodes, with the result that the anode 
became practically undistructible. This enabled the use of a higher 
current density, but the gold is then no longer plated upon the 
cathode, but is deposited in a loose powdered or slimy form and may 
be easily wiped up from the surface, so that it is comparatively easy 
to collect the gold from the cathode. However, with the former 
cathode used, a difficulty was then experienced, for an iron cathode 
rusts and produces a rough surface, while aluminum cathodes become 
brittle and fall to pieces. Mr. Butters has found that a cathode of 
tin or of tinned iron is most suitable. He places the cathodes and 
anodes opposite to each other and passes the solution between the 
electrodes in an upward or downward direction, using a current 
density of 0.5 amp. per sq. ft. of cathode. The gold deposits in a 
loose slime form on the tin surface and may then be easily removed. 
Some very interesting details concerning this development on an 
industrial scale were recently given in a paper by E. M. Hamilton 
(Electrochemical Industry, April), who gives an account of the prac- 
tical working of this modified Siemens & Halske process in various 
plants in this country and in Mexico. 

Prof. S. B. Christy, of Berkeley, Cal., who has been quite active 
in the past in the development of the theory of the cyanide process, 
points out in a patent granted on April 5, that in the solution of 
potassium aurocyanide the cation is potassium, while the anion is 
complex and represented by the formula AuCy,. This has been 
known since Hittorf, but the importance of this fact for practice has 
not been sufficiently appreciated. As a consequence of this fact, any 
current which passes through the solution deposits primarily potas- 
sium upon the cathode, and the deposition of gold is a secondary 
action. The current tends to bring the gold over to the anode. On 
the other hand, in order to get a gold deposition on the cathode it 
is of the greatest importance to have the solution rich in gold near 
the cathode, and the importance of good circulation is, therefore, 
evident. The author sends the current from a storage tank through 
the electrolytic cell and back again. In the cell he employs perforated 
anodes and cathodes alternately arranged. The solution is forced 
through the holes in the plates. The inventor claims that the speed 
of the deposition is greatly increased and that nearly the whole gold 
contained in the solution is taken out of it. 
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A patent granted to Mr. E. Fahrig, of Philadelphia, on April 5, 
relates to arrangements for winning the precious metals from low- 
grade ores and tailings by electrolysis. The finely-ground ores or 
tailings are mixed with water and a suitable electrolyte so as to form 
a pulp, which is then passed by gravity between a series of pairs of 
inclined anode and cathode plates arranged in tower fashion one 
below the other. The cathode plates are removable so that the de- 
posited metals may be scraped off. The partially extracted pulp is 
then passed through a riffle trough into a leaching tank. Finally, 
the partially extracted pulp is subjected to filtration or decantation 
and the liquor is heated and subjected to electrolysis. 

ELECTRIC FURNACE INVENTION. 

A patent was granted on April 12 to Mr. Henry Noel Potter, of 
New York City, who has for some time been engaged in developing 
a convenient tube furnace. He uses a carbon tube lined and coated 
externally with fused magnesia which, under such conditions, does 
not shrink under the action of heat. The tube is also well jacketed 
by some good heat-resisting material, such as calcium oxide. The 
present patent relates to mechanical details of the arrangement for 
revolving the furnace and for supplying the current to the furnace. 
It is shown diagrammatically in Fig. 1. The furnace is provided with 
one or more transformers, the ‘secondary of which feeds metallic 





POTTER ELECTRIC FURNACE. 


split rings forming the terminal connections of the furnace. The 
method of revolving the furnace is clearly shown in the illustration, 
and it will be seen that the material to be heated is passed in from 
the upper end and the rotation of the furnace causes the charge to 
feed regularly the lower end. 

A patent granted on April 12 to Dr. G. Erlwein, of Berlin, Ger- 
many, relates to the manufacture of calcium cyanide from mixtures 
containing either calcium oxide and charcoal or calcium carbonate 
and charcoal, in the electric furnace, while nitrogen is conducted 
either over or through the :nixture. It is stated that it is not neces- 
sary to employ theoretically correct proportions of the mixture, and 
that one may add to good advantage more charcoal or organic sub- 
stances containing carbon, such as sawdust, pitch, tar or the like. 

PRODUCING CHEMICAL COMPOUNDS FROM CALCIUM CARBIDE. 

The chemical activity of certain metallic carbides is well known. 
A patent granted to Mr. J. J. Griffin, of Washington, D. C., relates 
to an interesting method of utilizing the chemical activity of calcium 
carbide for the production of various chemical compounds. He 
employs the calcium carbide as the material for the electrodes in an 
electrolytic cell. This is possible because, according to the inventor, 
calcium carbide conduits electricity like a metal. As an example 
of what happens in such a process, the electrolysis of an aqueous 
solution of sulphuric acid with calcium carbide electrodes in a dia- 
phragm cell- may be given. 

The water of the solution reacts on both electrodes to give acety- 
lene. At the cathode two atoms of hydrogen react on one molecule 
of acetylene to give ethylene, and four atoms of hydrogen react on 
one molecule of acetylene to give ethame. The ethylene so produced 
further reacts on the sulphuric acid in solution to give ethyl sulphuric 
acid. At the anode two atoms of oxygen react on one molecule of 
acetylene to give glyoxal, and four atoms of oxygen react on one 
molecule of acetylene to give oxalic acid. The inventor mentions 
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quite a number of compounds which can be produced in this way, 
but does not give distinct directions how to obtain a certain desired 
pure compound in each case. 

ELECTROLYTIC BLEACHING. 

A patent granted on April 5 to Mr. A. A. Vogelsang, of Dresden, 
Germany, relates to apparatus for the bleaching of cotton yarn and 
other textile materials in large quantities, say a ton and upwards. 
The material is first treated with a solution of caustic soda, then 
with one of bleaching liquor, and finally with a weak solution of 
sulphuric acid. The apparatus comprises tanks for the preparation 
and reception of these solutions, an electrolyzer, vats for the bleaching 
operation and accessories. A special feature is the construction and 
preparation of the bleaching vat. 

BATTERY INVENTION. 

A patent granted on April 12 to Mr. G. W. Frost relates to me- 
chanical details of construction of a storage battery grid. The grid 
comprises a rectangular frame, a series of retaining strips extending 
between the sides of the frame at each face of the grid, the strips of 
the two series being relatively staggered; and a horizontal web ex- 
tending from each strip substantially through the grid. 

Mr. C. B. Schoenmehl patents details of construction of primary 
cells with a depolarizer like copper oxide. In order to insure a uni- 
form and thorough consumption of the depolarizer, he puts it into a 
receptacle whose breadth is greatest at the top. 

Mr. E. Whitman patents a battery cell comprising a cylindrical 
member of carbon, surrounded by a coating of glass. The glass 
permeates the pores of the carbon in a similar way as when paraffin 
is used. 

Messrs. A. F. Swan and A. W. Rose patent details of construction 
of a dry cell intended to get a large number of cells in as small a 
Space as possible, and to render the switching operations easy. 





New Telephone Patents. 


THE TELEPHONE REPEATER. 

Again the telephone repeater has been brought forward by the 
issuance of two patents to J. Trowbridge, of Cambridge, Mass., 
which describe respectively new repeating methods and means. For 
our purposes it would seem best to consider these patents together. 
The repeating apparatus is shown in Fig. 1 and consists of a granular 
















FIG. I.—TROWBRIDGE TELEPHONE. 


carbon transmitter button, secured to the middle of a diaphragm 
(not shown) in the usual manner and a motive apparatus, controlled 
by the received voice current, and actuating the diaphragm in re- 
sponse thereto. At 1/4 M are two permanent magnets, between the 
respective poles of which project the ends of a soft-iron armature 
piece. This latter carries at each end a coil, these being so con- 
nected together as to assist each other in the magnetization of the 
armature. As will be seen, the receiving line, L, is connected to the 
armature coils, while the transmitter button by means of a battery 
and induction coil, introduces repeated currents upon the line, R. 
The inventor finds that the receiving part of his instrument, in which 
the magnetic pull is balanced by the mechanical rigidity of the dia- 
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phragm, is very sensitive to minute received currents, the degree 
of sensitiveness being controllable by adjustment of the pole span 
of the permanent magnets. The use of a diaphragm as a support 
for the moving systems seems to be of advantage as a tell-tale for 
the inspector in charge of such instruments, in that it audibly repeats 
received currents, if the instrument be operating satisfactorily. 


SELECTIVE SIGNALLING. 


Selective signalling continues to be the subject of many patents, 
there being at hand for consideration three newly patented systems. 
The first of these to which attention will be given is the invention 
of B. Stryker, of Washington, D. C. This is a modification of the 
selective signalling system now standard with the Bell companies, 
the primary object being to overcome certain deleterious effects of 
earth potentials. In the system as previously adopted, a relay con- 
trolling by its contacts the bell circuit, is bridged across the line 
at each station, a condenser having first been introduced into its 
circuit. The various bells, sensitive respectively to either positive 
or negative impulses alone, are then connected through the relay 
contacts from the line to ground, one bell of each kind being used 
for each side of the line, or four in all. Now, when considerable 
and variable potential differences exist between the various station 
bell grounds, at times the direct currents in consequence thereof 
flowing through the bells will completely overpower the selective 
signalling currents and either cause failure of action or false signals. 
Mr. Stryker’s scheme for overcoming the defect is shown diagram- 
matically in Fig. 2. It will be at once seen that the relative position 
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FIG. 2.—STRYKER SELECTIVE SIGNAL SYSTEM. 











of bell and the relay and condenser, have been changed, the relay 
circuit alone being grounded. As the relays at all stations must 
operate on both impulse currents, whether positive or negative, the 
presence of a condenser in the relay circuits is of no effect, except 
to overcome entirely the flow of direct currents due to earth poten- 
tials. The bell-controlling relays may be any one of several special 
types which have been heretofore described in these columns. The 
American Telephone & Telegraph Company has been assigned the 
patent for this system. 

A second system is that of Messrs. N. S. McKinsey and A. R. 
Nelson, of Susanville, Cal. This is what might be called an auto- 
matic step-by-step system, for all the various operations of selecting 
and calling a desired subscriber follow automatically the natural 
events of instituting a connection. Thus, the removal of a calling sub- 
scriber’s telephone from the switch-hook at once so manipulates the 
apparatus at all other stations, if the line be not busy, as to give him 
absolute control. The depressing of a push-button moves synchron- 
ously all selective switches, and in addition connecting the stations 
to the line one after the other. In addition a dial apparatus indi- 
cates automatically just which subscriber is connected to the line 
at any instant. When the indicator shows the desired line, the re- 
lease of the push-button stops all selectors and rings automatically 
the desired subscriber, while his response by lifting his receiver stops 
the ringing and completes the talking circuits. As soon as the con- 
versation is completed, the apparatus all restores to normal upon the 
return of the calling subscriber’s telephone to the switch-hook. It 
seems rather too bad that such a comprehensive system must depend 
for any of its functions upon a spring-driven clockwork. 
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Mr. Robert Hamilton, of Milton, Mass., is the patentee of the 
third selective device, his invention being directed principally to 
means for clearing out a line arranged for step-by-step selection. 
The return of the receiver to the hook at the calling station restores 
at once all selectors. 


TELEPHONE CABINET. 


Mr. W. B. Altick, of Lancaster, Pa., has patented another type of 
sliding-front telephone booth in- general cross-section somewhat 
similar to his last preceding one. As in that roof, floor, backboard 
and half side pieces are provided rigidly fixed together, while the 
whole front may be slid away to permit of entrance. In this latest 
design there is laid out a spiral track on both roof and floor, this 
track having a length of approximately one and one-third circum- 
ferences, with the overlap in the rear of the booth. The sliding front, 
in two parts, is curved, so that it may easily slide in the track, from 
the rear of the booth, where the two parts overlap, to the front, 
where they abut. Packing pieces of flexible material secured to the 
forward edges of the stationary sides help to seal the booth to make 
it more impervious to outside noise. 


SECRECY SYSTEM FOR COMMON BATTERY SWITCHBOARDS. 


Many telephone users hesitate about mentioning confidential mat- 
ters over the telephone because of fear lest the operators overhear 
them. It is evidently with an idea of reassuring such persons that 
a secrecy system, patented by E. H. Smythe, of Freeport, IIl., has 
been brought out. The system in its present form is adapted to 
cord circuits on the common battery system, wherein two supervisory 
signals are used, and the exclusion of the operator from the circuit 
during the existence of a conversation is accomplished by a differ- 
ential relay. The tops to the operator’s set are carried from the 
listening key through the contacts of the relay, which is of the two- 
circuit “cut-on” type; that is, when energized the contacts are closed. 
Of the differential relay windings, one is associated with the answer- 
ing plug supervisory and one with the calling plug. Therefore, when 
both supervisories are out, as during conversation, the operator’s con- 
nectior. to the listening key is severed by the de-energization of the 
relay, and again when both lamps are lighted, showing both parties 
to have hung up their receivers. When, however, one lamp only 
is lighted, the condition during the completion of a connection, the 
relay will be energized, its contacts closed, and the operator able 
to respond to the subscriber. The Western Electric Company has 
obtained this patent by assignment. 


A NEW STRIP SPRING JACK. 


Mr. Merritt S. Conner, of Chicago, has produced a spring jack 
strip quite novel in that no supporting plate is used, the front 
thimble supporting strip and the rear spring supporting strip being 
held together solely by the thimble connection strips. These latter 
are, of course, of extremely strong construction and the spring 
supports are built up upon them to form a rigid whole. With his 
type of construction Mr. Conner is able to readily space his jacks 
upon 5/16-in. centers on 5/16-in. strips, the jacks being designed 
for three-wire cord circuits. 


SOME TRANSMITTER IDEAS. 


Magneto transmitters are, of course, rather out of date. Never- 
theless, a patent for one of new design has recently appeared, the 
inventor being M. C. Burt, of Chicago. In this transmitter a series 
of concentric cores and coils is used, forming together a compound 
electromagnet. In order to regulate the intensity of the generated 
telephone currents, a controller is provided, by means of which one 
or more coils may be switched from the circuit. 

J. A. Williams, of Cleveland, Ohio, has introduced a spring within 
the casing of his transmitter, which is of the granular carbon, inertia 
type, to hold the back electrode flexibly to the annular support of 
felt upon the rear of the diaphragm. He has patented his invention 
and assigned the patent to the Williams Telephone & Supply Com- 
pany. 

A speaking tube extension for telephones forms the subject of a 
patent granted to J. J. Nye, of Brookfield, Vt. This is a speaking 
tube apparatus terminating in one end in mouthpieces designed to 
receive a telephone bell, a transmitter and a receiver. If a signal 
arrives on the bell it will be heard wherever the speaking tubes ex- 
tend, while it is the idea of the inventor that response to the trans- 
mitter and the sounds from the receiver may also be made and heard, 
respectively through the same means. 
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SANITARY ATTACHMENT. 

A book of perforated paper sheets, each of which is adapted to be 
placed over the mouth of a transmitter, forms the basis of a patent 
granted to H. L. Thompson, of Waterbury, Conn. The sheets are 
rectangular in section and the corners are ruled diagonally, so that 
they may be easily folded to grip the transmitter mouthpiece and 
thereby retain the paper sheet across its face. 


TELEPHONE SUPPORT. 

Another receiver supporting arm has appeared in a patent issued 
to G. Konigstein, of San Francisco. This support has the now usual 
mechanical attachments to the hook switch to manipulate it when the 
receiver is not in use. Moreover, an additional manually-operated 
lever for manipulating the switch-hook is provided. 

PEARNE TRANSFER PLUG. 

A few weeks since we had occasion to notice a patent granted to 
F. D. Pearne for a switchboard plug containing within its shank a 
mercurial switching device. In the absence of detailed information, 
it was suggested in our comment that such switching device was 
probably for the control of supervisory lamp circuits. This we have 
learned from the manufacturer of the plug was erroneous, in that 
the lamp which is controlled is that of a transfer, for which type of 
circuit the plug is primarily designed. It was also suggested that 
the use of four strands in that very vulnerable part of the switch- 
board, the connecting cord, and the dependence upon a mercury 
contact might prove of serious disadvantage. Both of these sug- 
gestions were based upon experience in telephone operating. We are 
glad to hear, however, that no troubles of this kind have been found 
by the manufacturer in his experiments with the plug, which we un- 
derstand have extended over a period of one year. 





Radium in Treatment of Blindness. 


The following is from the European edition of the New York 
Herald: 

“About a month ago the German press announced that Prof. London 
was occupied in St. Petersburg in ascertaining the effects of radium 
rays on blind eyes, and that he had hopes by this means of restoring 
the power of sight. As the Emperor William evinced considerable 
interest in the professor’s researches, the Minister of Public In- 
struction requested Prof. Greeff, director of the eye clinic at La 
Charité, to study the effects of radium on healthy and diseased eyes 
and report thereon. 

“In the last number of the Deutsche Medicaler Wochenschrift, 
Prof. Greeff describes his experiments. As regards the effect of 
radium on healthy eyes, he shows that this is first apparent when the 
radium preparation is brought within about 10 cm. of the eye. The 
eye then suddenly becomes aware of a strange, faint, pale green lumi- 
nosity which gets dimmer as the preparation is withdrawn. The 
patient is unable to say whence the rays proceed. At the beginning 
of the illumination the retina is not immediately affected by the rays 
—the effect of light is created by the fact that certain parts of the 
eye, especially the crystalline lens, are rendered fluorescent by the 
radium, and of this the retina becomes conscious. In regard to the 
action of radium rays on blind eyes, says Prof. Greeff, we must, be- 
fore all, take into consideration their condition—whether completely 
sightless or still in possession of some remnant of vision. The latter 
are generally classed as blind because their powers of sight are so 
limited that they are, for all practical purposes, the same. Physio- 
logically, however, there is a considerable difference in so far as in 
one case there is a consciousness of light, in the other none. 

“Prof. London neglected to test the patient’s consciousness of light 
in each case, whence it followed that the blind persons whom he 
tried with radium rays furnished negative or contradictory data. 
If by chance he fell upon a patient who still possessed a vestige of 
sight, the patient was able to perceive the effect of the radium. Prof. 
London then tried, by presenting shadow pictures, letters, etc., on a 
transparent screen illuminated by radium to bring these objects 
within comprehension of the blind patient. By this means the eye of 
a blind man still able to distinguish light from darkness gained the 
sensation of being able to see large objects. This sensation—and 
this is the decisive factor—can be also obtained by the substitution 
for the radium and the fluorescent screen of a petroleum lamp and a 
dark shade. He has, therefore, come to the conclusion that radium 
rays have no specific effect.” 
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CURRENT NEWS AND NOTES. 


RADIUM IN COINS.—A special dispatch from London of April 
16 says: “The amount of radium to be procured in London to-day 
is less than a grain, according to the Pharmaceutical Journal, which 
suggests that chemists follow the example of one who obtained a 
small tube of five milligrams of radium bromide series out of half 
a crown in an hour.” This has a rather apocryphal sound. 








SHADOW CLOCK.—To Prof. Hirth, of Munich, Bavaria, is at- 
tributed the invention of an ingenious clock for night use. The in- 
vention consists of a lamp, which, on a button being pressed, throws 
upon the ceiling an optical representation of a small watch lighted 
by electricity. The figure is sharp and distinct and is enlarged to the 
size of a church clock. Such a device would find especial application 


in the sick room. 

LATEST POPULATION FIGURES.—The United States Bu- 
reau of the Census has decided to make annual population estimates 
and has just issued a bulletin for 1903 for 438 cities and towns. 
These figures are useful for many statistical purposes. The total 
population was estimated to be just short of 80,000,000. New York 
City alone is estimated to have 3,716,139 inhabitants, or about 280,000 
more than it had three years ago. To Chicago, which in 1900 con- 
tained 1,698,575 inhabitants, 1,873,800 are at present attributed. St. 
Louis, which had 575,238 in 1900, has since managed to pass the 
600,000 mark, and Boston has nearly reached it with 594,618—about 
34,000 more than it had three years ago. If such suburban towns as 
Cambridge (98,444) and Somerville (68,000) were incorporated with 
the city, the population of Boston would be not far from 800,000, 





CITY OWNERSHIP IN CHICAGO.—In his message to the Chi- 
cago City Council, after the recent referendum vote favoring muni- 
cipal ownership of the street railways, Mayor Harrison advised 
strongly against an immediate trial of city management and against 
the proposition to take up the business of the Chicago Passenger 
Railway Company, whose franchises are expiring. If the compar- 
atively small mileage of that company could successfully be con- 
ducted by the municipality, the properties of the Union Traction 
Company and of the Chicago City Railway Company could then be 
taken over when their franchises lapse. But Mayor Harrison objects 
wisely to this and says: “If the idea be by this means finally and 
effectively to inaugurate general public ownership of all the traction 
utilities of the city, the suggestion is utopian rather than practical.” 
He proposes as more sensible a new contract with the traction com- 
panies calling for the surrender of rights claimed under a legislative 
act of 1865 granting ninety-nine-year franchises, and providing that 
the money received as compensation be turned into a sinking fund. 
At the end of ten years this sinking fund is to be used in the purchase 
of the lines. 

GOVERNMENT TELEPIIONY IN PARIS.—A cable dispatch 
from Paris of April 16 says: “The telephonic war in Paris is causing 
no end of excitement, and for the moment every one has forgotten 
the war in the Far East. It is notorious that Parisians are at the 
mercy of the telephone service. They have worn the yoke of impo- 
sition and oppression so long they have almost ceased to complain. 
The ‘Hello Girl’ of New York is a dream of perfection compared 
with the article in Paris. The subscriber is very small fry in the lat- 
ter’s estimation, not worthy of consideration. But at last the worm 
is showing a disposition to turn, and the time seems to be at hand 
when the ‘man who pays the freight’ can hope for better treatment. 
In the first place the subscriber must buy his instrument outright. 
It costs him about $40. Then he is required to pay a quarterly rental! 
of $20 in advance. As an instance of the treatment generally received 
by subscribers the case of Mlle. Sylviac, a well-known French actress, 
may be cited. She was breakfasting a few days ago with a friend at 
her own home when she found it necessary to use her telephone. She 
called for three-quarters of an hour before ‘central’ responded. 
Mlle. Sylviac rebuked the girl and the latter gave the actress an in- 
solent reply. Thereupon she called up the superintendent and re- 
ported the ‘hello girl.’ The superintendent defended the employee. 
The actrss said the girl had talked to her in language like that of a 
vulgar milkmaid. The next day Mlle. Sylviae received notice that 
she could no longer have the use of the telephone unless she apolo- 
The actress discovered later that the 


gized to the telephone girl. 
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number for which she had asked had not been called up at all. She 
immediately instructed her lawyer to begin an action against the 
government to compel it to restore her telephone rights. She is 
backed by all the Paris newspapers, one of which says editorially 
to-day that it is a wonder the public does not resort to an axe instead 
of language in rebuking the insolent employees of the government 
staff.” 


a 


LETTERS TO THE EDITORS. 





Reciprocating vs. Turbine Engines. 





To the Editors of Electrical World and Engineer: 

Sirs :—We are certainly much indebted to Mr. Seymour for the 
valuable data presented in his article entitled, “The Economy of the 
Reciprocating Engine at Light Loads,” appearing in your issue of 
April 2, particularly in relation to the losses in a high-grade engine 
type unit at various loads. The results which are shown are of 
great interest, and represent an excellent performance justly grati- 
fying to any engine builder. It would seem, however, that a little 
more light thrown upon the above interesting subject from so 
authoritative a source would be generally appreciated. From the 
title of the article it was naturally expected that specific data upon 
actual performances might have been presented, rather than that 
conclusions should have been drawn from performances of other 
engines, the test conditions of which are not presented, especially 
as a rigid comparison has been made with a specific certified test 
of a turbine unit under loads ranging from less than % load to 60 
per cent. overload. 

Although the data given appear to be authoritative in every re- 
spect, it is, nevertheless, unfortunate that more than two observa- 
tions were not given from which the character of the water rate 
curve might be determined, especially its extremes corresponding 
to overload and underload, which are in reality the object of the dis- 
cussion. It is true that in Fig. 2 total losses have been given based 
upon tests of a similar engine unit, but these losses are expressed 
in terms of total losses at full load, instead of in terms of indi- 
cated horse-power, so that no information is at hand concerning the 
indicated steam consumption of the engine from which the general 
form of the water rate curve under half load might be determined. 
Much information might also be derived from the curve of total 
water consumption, from which observed results should be given 
as well as derived results. 

Mr. Seymour states that his water rate curve is plotted from ac- 
ceptance tests by Messrs. Moulthrop & Curtiss, and later that the 
results of No. 8 engine have been excluded “on account of condi- 
tions which prevented correct economy of the engine from being 
obtained.” The average economy of the two engines tested by 
Messrs. Moulthrop & Curtiss was 12.15 pounds per indicated horse- 
power, which is not as good as that quoted in the article—11.54 
pounds per indicated horse-power—although the curve shown is 
said to be based upon the former independent tests. 

For electric lighting engines with ratios of approximately one to 
four, the lowest steam consumption per indicated horse-power usually 
occurs at about .75 to .8 full load. On curve C the point of lowest 
steam consumption per electrical horse-power appears about .7 load, 
from which we would gather the point of lowest steam consumption 
per indicated horse-power would occur at about .63 load. The 
rating is stated to be upon a basis of 165 pounds pressure and 27-in. 
vacuum, whereas the tests were made under 160 pounds pressure 
and 25.6-in. vacuum. As the lowering of the vacuum 1.4 in. and 
the pressure 5 pounds will lower the power of the engine for a 
given cut-off by about six pounds, or 234 per cent. of the pressure, 
it would be of interest to know the basis upon which the curve C has 
been plotted, as this materially affects its position with reference 
to the scale of abscisse. 

The object, however, for which we particularly beg space in your 
columns is to correct some inferences that might be gathered from 
the remarks Mr. Seymour has made regarding the steam turbine. 

At the outset Mr. Seymour states “that the ideal engine should 
expand to back pressure, but to do this in an actual engine would 
load it much below its economical point.” This is true, but it is a 
small part of the story. Were the engine to expand to the pressure 
of the vacuum, the increase in bulk and in losses, due to friction 
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and cylinder condensation, would more than nullify the increase in 
internal economy, due to greater expansion ranges. In practice, 
the reciprocating engine for power purposes does not expand below 
5 pounds, or % vacuum, whereas the turbine readily expands down 
to condenser pressure. 

In his comparison, Mr. Seymour has missed an important feature 
of the turbine—that it may be run at full load with its best economy 
—whereas the engine must be run at about 25 per cent. underload 
to secure its best economy. He says: 

“Central station managers will hardly consider it practical to run 
steam turbines at their most economical loads without a greater 
overload capacity than it is proposed to give them where the station 
load is a fluctuating one.” 

The published results from which he draws his conclusions show 
that the turbine under consideration carried 60 per cent. overload 
when operating under the lowest vacuum at which the machine was 
tested, and at this overload its economy was only 5 per cent. higher 
than at full load. All Westinghouse-Parsons turbines are capable of 
carrying overloads considerably beyond the capacity of the generator 
when operating under their usual conditions, and they will also carry 
full load when operating without vacuum. Moreover, in the tur- 
bine unit, the points of best efficiency of turbine and generator coin- 
cide, while with the engine unit the generator operates considerably 
below its point of best efficiency when the engine is giving its best 
economy. If, then, the turbine under consideration possesses an over- 
load capacity commensurate with the engine and one that is suitable 
for the most exacting demands of fluctuating loads, why, then, should 
not the points of best efficiency of engine and turbine be more nearly 
superposed for proper comparison of water rate curves? 

From the form and position of the curve C, it would appear that 
the engine under discussion is somewhat overrated. Furthermore, 
Mr. Seymour states, “In the case of a turbine, a very high vacuum 
is necessary in order to maintain either its capacity or its economy.” 

Although this may be said of some types of turbines where sur- 
face friction constitutes one of the most important sources of loss, 
it is not true of the type of turbine under discussion, as shown by 
the tests given by Mr. Mattice and by others. Naturally, the capacity 
and economy of the turbine is reduced by a lowering of the vacuum 
in precisely the same manner as the reciprocating engine. A reduc- 
tion of boiler pressure would result similarly, but in the Westing- 
house-Parsons turbine, the losses due to these sources are not so 
serious as might be inferred from Mr. Seymour’s remarks; for in- 
stance, the economy will not fall more than 3 per cent. or 4 per cent. 
for each inch of vacuum down to a reasonable limit, say 25 in. 

PittssurG, Pa. Francis HopGKINSON, 





. Output of Rotary Converters. 


To the Editors of Electrical World and Engineer: 


Sirs :—An editorial in your issue of April 9 takes up the subject of 
rotary converters and their increased output over that of corre- 
sponding direct-current machines. It refers to the fact that this 
increased output is due to conditions existing in the rotary which 
keep down the armature losses, and incidentally mentions Messrs. 
“Steinmetz, Child and others” as having investigated this subject, 
the mention being made in a manner which seemingly credits the 
gentlemen named with being the first investigators along these 
lines. 

In the issue of your paper for June 15, 1895, is an article written 
by myself in which the output of polyphase (including single-phase ) 
generators and rotary converters is discussed relative to the arma- 
ture copper losses, or heating, and with particular reference to the 
manner in which such losses vary when different numbers of phases 
are employed. This paper is, to the best of my information, the 
earliest published discussion of the subject with which it deals. 
The ground which it covers has been gone over in subsequent articles, 
in many cases employing an analysis practically identical with mine, 
but giving me no credit whatever. It seems only fair that your 
attention should be called to this fact. as some of the papers men- 
tioned have appeared in the columns of your journal. 

Out of the investigation on which my paper was based resulted 
my invention of the six-phase rotary in which the output is greatly 
increased over that of a three-phase rotary by the simple and com- 
paratively inexpensive expedient of using three additional collector 
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rings. A number oi patents embodying variations of this invention 
have been issued since mine, but my original scheme is, to the best 
of my belief, the one now most generally used. It may be pertinent 
to add in this connection that the device further mentioned in your 
editorial and in the article by Mr. Baum of using artificial reactance 
in the compounding of rotaries, was also patented by me and under 
my patent it is controlled in this country to-day. 
New York. RALepH D. Mersuon, 
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The Inventive, Faculty. 





To the Editors of Electrical World and Engineer: 

Sirs :—Your valuable and well-composed editorial in the issue of 
March 19 has been considered. Mr. Dooley once observed that the 
Supreme Court decided: 

ist. The prisoner is guilty. 2d. The prisoner is not guilty. 

I well remember the decision to which you referred. Condensed, 
it might read: Ist. Claims 2, 3 and 10 are void because not exhibit- 
ing an exercise of the inventive faculty. 2d. We cannot define what 
constitutes an exercise of the inventive faculty. 

It is plain to me that the court lacked inventive faculty, if it could 
not render a better decision than that. I generally admire their opin- 
ions, but that one was too much for me. It is about as if they should 
decide: 1st. The man is guilty because he lied. 2d. We do not know 
what a lie is. 

To come to the practical point, which is of definite value to the many 
well-known inventors among your readers, some of our brightest 
engineers are often puzzled as to whether their invention is of a 
patentable nature or not. The question of inventive faculty only pre- 
sents itself when the construction is on the dividing line between en- 
gineering design and patentability. There are many definite prin- 
ciples of invention, some of which are as follows: 

1. The accomplishment of a result previously thought practically 
improbable. Examples: The telephone, wireless telegraphy, the 
Pupin choking magnet system, and in general any pioneer invention 
creating a new art. 

2. A construction saving labor, time, material or anything that 
is valuable. Examples: Micanite, which makes use of scrap mica; 
dies for stamping out blanks, instead of cutting them by hand, and 
Matthew’s photometer, which saves the time of calculating. 

3. Succeeding commercially in accomplishing what others at- 
tempted. Examples: Incandescent electric lamp and Nernst’s lamps, 
Tesla motor, etc. 

4. Simplifying. Examples: Doing away with overmuch mech- 
anism, as in electric regulators, meters and other devices which are 
continually improved in this respect. 

5. Converting manual into automatic devices. A high type of in- 
vention. Examples: The penny-in-the-slot machines, electric cut- 
outs and typewriters. 

6. Detail improvements. This is the most prolific field of all. 
Examples: The thousands of devices now in use are more truly 
improvements than pioneer inventions. It is the improvement that 
puts an invention on the market, makes money and often promotes 
comfort. Those that are becoming ripe for a new field are steam 
and gas turbines, wireless telegraphy, polyphase-current regulators; 
X-ray apparatus, now that tumors and cancers are being treated and 
often healed: photometers, etc. Just when we think a device is 
about perfect, behold, a new and valuable improvement appears. 

There are several other rules I have thought of, but I will not 
take more of your precious space, as my object was to remind your 
inventors that the Supreme Court decision, as is often the case, re 
lated to an invention on the dividing line, where naturally patenta- 
bility is more a matter of opinion than evidence. Consequently, the 
court is usually not unanimous, and the several judges of the lower 
courts have made all the claims alternately void and valid, and so on, 
indefinitely, from court to court. There are thousands of money- 
making patents that have never even appeared in the courts, because 
they are not on the dividing line. Although there are worthless 
patents, yet the general rule is that the patent is valuable if the 
invention is valuable, provided, of course, the claims in the patent 


properly protect the invention. The claims are the heart of the 
patent. They are high]y technical definitions of the invention as 
distinguished from the device, each one progressively subordinate to 
some other one of the same group, and all interwoven upon pre 
determined and complex forms. 

New York. Epwarp P. THompson 
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Individual Motor Drive. 


lo the Editors of Electrical World and Engineer: 

Sirs :—I have read with great interest the discussion of “Indi- 
vidual Motor Drive” in your issues of March 12 and 26, by Mr. W. 
Cooper and Mr. H. H. Cutler, and have been greatly impressed by 
the forcible argument of the former and the sensible argument of 
the latter gentleman. 

It would clearly appear from the article of Mr. Cutler that the var- 
iable-voltage system has no advantages over the variable-flux system 
of speed variation as to the size of the frame of the motor used. 
The writer thinks that Mr. Cooper has taken his stand with the 
utmost sincerity in the article of March 26, but even the most 
sincere belief may sometimes be wrong. 

The three principal conditions of designs to meet the requirements 
of variable speed by variable flux are, namely, good efficiency and 
absence of sparking and heating. These conditions are only to be 
met by careful design. A standard motor generally has too high 
normal speed to permit of its being speeded up to any such extent 
as, say, 34:1. We will take, for instance, a 220-volt, 15-hp motor 
running at 700 r.p.m., which is a standard with a certain prominent 
company, with core dimensions of 11 in. x 9 in. This motor has a 
peripheral speed of 2,000 ft. per minute at 700 r.p.m. and the speed 
variation of 342:1 would make a peripheral speed of 7,000 ft. per 
minute, which would be excessive. However, a speed variation of 
2:1 would be permissible and is very readily given with the standard 
machine. We may, however, reduce this speed from 700 to say 450 
r.p.m., and with 34%:1 ratio, the maximum speed of 1,570 r.p.m. 
would not be excessive. 

Now, according to Mr. Cooper, this motor would only deliver 23% 
hp with the flux reduced to bring the speed to 1,570 r.p.m. and could 
not be made to maintain 9.6 hp from 450 r.p.m. to 1,570 r.p.m. with- 
out sparking or without giving unsatisfactory operation in general. 
Now, as a matter of fact, this motor with armature designed to 
reduce the speed to 450 r.p.m., and with constants for variable flux 
design, has, from actual test on a 220-volt, two-wire system, given 
10 hp at 450 r.p.m. and 10 hp at 1,570 r.p.m. without sparking, heat- 
ing or having poor efficiency and, I may add, without the use of any 
hypnotic influence brought to bear on the motor whatever. The 
temperature rise of the parts of the motor in question after a six- 
hour run with full load (10 hp) and full field was as follows: Ar- 
mature, 26° C.; commutator, 23° C.; frame, 20° C.; pole tips, 28° C.; 
field, 28° C., with efficiencies as follows: Lowest speed—34 load, 
81 per cent.; full load, 84.5 per cent.; 114 load, 86 per cent. High- 
est speed—34 load, 86.5 per cent.; full load, 88.7 per cent.; 1144 load, 
89.2 per cent. 

The slowest speed of a motor of this kind represents the maximum 
heating and minin.um efficiency condition of the machine, as the tem- 
perature of the parts and the total loss are greatly reduced as the 
speed of the motor is increased. This represents the actual results 
obtained from tests of a motor of this type designed by the writer. 

Now, if it is desired to get a 4:1 ratio of speed variation, it would 
he u2cessary only to reduce the speed still lower and the horse-power 
correspondingly, which reduction of speed and horse-power would 
be equally true when using the variable-voltage system. But it 
would be necessary to give an increased number of armature con- 
ductors to the armature in the variable flux machine to lower the 
speed and would give a corresponding reduction in horse-power 
output, as in the variable-voltage system; the difference in the two 
systems being that the variable-voltage system increases the horse- 
power with the increase of speed, while the variable-flux system 
keeps the same horse-power for all speeds, the frame of the machine 
remaining the same. For instance, if in the variable-voltage system 
it is wished to get, say, 7% hp at 350 r.p.m., the armature of the 
machine would be designed for 30 hp at 1,400 r.p.m., 220 volts under 
he normal flux. By having the voltage reduced on the armature 
to 55 volts, it would then give 7% hp. Now, with the variable-flux 
system, the armature would be designed for 7% hp at 350 r.p.m. and 
he speeded up by means of field resistance to 1,400 r.p.m., maintain- 
ine 7% hp at the different speeds. 

There is a point in favor of the latter system which may or may 
not have been brought out before, and it may be here stated to ad- 
vantage. In changing the voltage to the next higher step on the 
variable-voltage system, the motor responds to the change in applied 
voltage by a jump, which is rather hard on gears and pinions and 
oi the cut being taken by the tool. The surge of current is hard 
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on the controller, to say nothing of continual rack on the machine 
tool. 

The change in the speed of the machine tool by the variable-flux 
system is smooth, for when the resistance is inserted in the field the 
motor does not immediately jump to the new speed, as the flux does 
not immediately respond to the removal of a part of the magnetizing 
force, but meets the new conditions without jar or jerk and the 
increments of speed made as desired by the number of steps of the 
field rheostat. 

I believe Mr. Cooper admits, however, the superiority of the 
variable-flux system for speed variation, providing satisfactory 
motors can be built. These motors, while they are comparatively 
easy to design, must be made with very good sparking constants, 
which constants must be calculated at the maximum speed as the 
extreme condition, then the heating and efficiency calculated at the 
minimum speed. When a motor satisfies the two extreme conditions, 


it clearly will be satisfactory between the two limits. 
MILWAUKEE, WIs. Wo. J. HENSLEY. 
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Technical Education. 


To the Editors of Electrical World and Engineer: 

Sirs :—Your editorial of March 26 on “British Technical Educa- 
tion,” and Mr. Del Mar’s letter in your issue of April 9 somehow 
seem to reopen an old and much-worked field for discussion. 

Mr. Del Mar’s experience with that “M. I. T.” graduate is rather 
unfortunate, inasmuch as Mr. Del Mar appears to have arrived at 
the conclusion that the course at Technology is essentially practical 
—which it is not. The school is primarily for the education of the 
specialist, and the courses are devoted very largely to the theory of 
each particular field. No technical school can pretend to turn out 
finished engineers. They are the great preparatory courses for the 
school of experience which is, and must always be, the most important 
part of education. 

I well remember some words spoken by the late Dr. Walker to a 
Freshman class. They were to the effect that “Technology” did not 
and could not, nor could any othér school, “turn out” finished engi- 
neers. “We try,” he said, “to give you the tools with which to learn 
your profession. We try to train your minds ta%o-grasp the mean- 
ing of phenomena that you may turn it to practical account, so that 
the experiences with which you hereafter meet and which will con- 
stitute your engineering education—these actual working facts—will 
have for you a significance that they cannot have for the untrained 
mind.” 

This, and this alone, constitutes the meaning and value of a tech- 
nical education. The degree a school confers means no more than 
that its recipient is ready to learn. The field of his mind is plowed 
and fertilized and ready to receive the seed of practical experience. 
The possession of a degree does not, however, mean that a man is 
‘apable of eventually becoming an engineer. He may make a more 
or less futile attempt—witness the crowds of the Ph. D’s and B.S’s 
in our draughting rooms; men plugging away year in and year out 
for a pitiful pittance. These men, one finds, usually lack that vital 
quality of soldierly confidence, the quality of push and hustle, the 
quick-wittedness which is the supreme gauge of the human race. 

It is this very point of quick-wittedness which our schools should 
seek to develop—to train a man so that his mind can act in many 
fields; to keep him out of a rut; to broaden him so that he may 
appreciate and harvest up the salient facts in every work with which 
he comes in contact. 

Teach him broadly first. Let him study languages, literature, his- 
tory, botany, music—whatever he likes. Give him a chance to learn 
and know of the great thoughts and great minds that have made 
our world a half-way decent place in which to live. Then, if you 
like, the essential laws that govern all engineering, provided he has 
still retained the thought that he would like to be an engineer. Bring 
him in contact with everything he can grasp. Because he particu- 
larly likes electricity, is that any reason he should not have some 
surveying? No one ever knows when he may need it, even if ever 
so elementary a knowledge. His experience in other things will 
teach him how to build on this. 

The trouble with nine-tenths of us is that we have got between 
two walls of the densest ignorance which cut off all our horizon and 
make life a despicably little path that leads to nothing—for the future 
is nothing. It is right here, right now, that we must live, and the 
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man who is free to roam the fields and look abroad, who gets the 
tone of the picture and worries not too much over the quality of the 
paint, is the man who succeeds in life. The world is a place in 
which we work to live and do not live to work. 

Is it not interesting that the men who hold positions of trust— 
the great men of the world—are and always have been men of the 
broadest education? 

You will say, perhaps, that but few men are suited for this gen- 
eral education. At school we know men cut, and as far as possible 
reduce to a minimum, all subjects extraneous to their specialty. 
Well, make our professional schools elective, at least in part. Broad- 
ness in education is essential for the best work, and give the men 
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DYNAMOS, MOTORS AND TRANSFORMERS. 








Electric Resistance of Bearings—ZorAwskt.—A communication 
referring to an article of Kennelly and Adams, published in ELrc- 
TRICAL WorRLD AND ENGINEER, February 7, 1903 (Vol. 41, page 231). 
These authors had tested the resistance of bearings of the usual self- 
oiling type, with two revolving brass oil rings in each, and had 
found that the transition resistance between shaft and pedestal was 
practically zero when the motor was at rest, but became very high 
when the motor was revolving. A 6-kw Edison dynamo of 1,800 
revolutions was found to have at 100 revolutions a resistance of 
bearings of 4.4 megohms. The present author remarks that these 
results seem to be in disagreement with the fact that several firms 
in Continental Europe build three-phase induction motors with a 
similar type of bearings with only two slip rings, while the terminal 
of the third winding is connected to the axle and the terminal of 
the corresponding starting resistance to the motor casing. The 
author has himself made experiments with a 16-hp, three-phase in- 
duction motor of this type, and the transition resistance was found 
to be 0.00121 ohm when the rotor was at rest and 0.00158 ohm at 
a speed of 960 revGlutions, the dimensions of the bearings being 
diameter, 42 mm.; length, 110 mm. The author suggests that the 
reason of the discrepancy- may be in the kind of oil used. In the 
machine tested by him ordinary mineral oil of high fluidity was used. 
—Elek. Zeit., March 31. 

Rotary Converters —LiNncotn.—An illustrated article in which 
the author discusses in a very simple way the voltage regulation of 
rotary converters. A series coil on a rotary converter has the effect 
of automatically changing the ampere-turns applied to the field. 
Varying the field ampere-turns means varying the magnetizing ele- 
ment of the alternating current delivered to the collector rings, 
causing the current to become leading when the ampere-turns are 
more than normal and lagging when the ampere-turns are less than 
normal. The voltage across any inductance in circuit tends to sub- 
tract from the generator voltage when the converter current lags 
and tends to add to the generator voltage when the converter cur- 
rent leads. The conditions for rotary converter compounding are, 
therefore, (a) a series winding on the rotary converter connected so 
as to assist the shunt, (b) inductance between the generator and 
rotary converter. The series field coils in a rotary converter do 
not increase the voltage directly as in a direct-current generator, 
but indirectly, through co-operation with inductance in the supply 
circuit.—Elec. Club Jour., March. 


Rated Speed of Motors.—Esson.—A communication criticizing 
some points in the paper of Hobart recently abstracted in the Digest 
on the rated speed of electric motors, as affecting the decision 
whether direct-current or induction motors should be employed for 
a given speed. The author agrees with Hobart’s conclusions con- 
cerning the case for alternating versus continuous current as regards 
the motors, but he points out that, in deciding in favor of one system 
over another, it is also necessary to take into account the cost of 
generators, wiring, stators and of other equipment. Which side 
the consideration of these further factors would favor depends on 
circumstances. Most installations have a mixture of big and small 
motors, several different sizes running at different speeds, and this, 
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who appreciate this an opportunity to spread out. Start by cramp- 
ing and the man is stunted for life. 

There is all together too much haste in our engineer factories. 
They manage this thing better in the law and in medicine, where a 
man must have a preliminary education of some scope before he 
can gain admission to the professional school. But in engineering 
we find white-faced boys fresh from their A, B, C’s, who know abso- 
lutely nothing of life or of the serious side of work and who treat 
the whole problem as more or less of a spree. How in the world is 
such material in the short space of four years to be taught the 
wisdom of Solomon? 

New York. BASseTT JONES, JR. 


CD 


together with the presence or absence of the necessity for speed 
variation, would influence the decision as to what type of motor 
should be installed.—Lond. Elec., April 1. 














Sine Currents.—RvUEDENBERG.—In order to produce pure sine cur- 
rents, it has formerly been suggested to make the pole shoes of the 
field magnets of such a shape that the curve of field induction, as a 
function of the points of armature circumference, approaches as 
much as possible a sine curve. The e.m.f. which is produced in 
the armature wires while they pass through this field is then also a 
sine wave. However, when the machine is loaded the sine curve is 
distorted. The author, therefore, suggests a different method, which 
is independent of the load of the machine. By developing the wave 
mathematically in form of a Fourier series, he shows that a certain 
number of the higher harmonics can be made zero simply by prop- 
erly choosing in advance the type of winding of the machine. How- 
ever, in such machines the utilization of the material is less favor- 
able, yet the method should be useful in special cases in which the 
production of pure sine currents is of importance.—Elek. Zeit., 
March 31. 

Induction Motors——BrHN-EscHENBURG.—The conclusion of his 
long paper on magnetic dispersion in induction motors, and its 
influence on the design of this machine. The author gives a basis 
for the design of induction motors and suggests that for a rapid 
determination of the characteristic curves of the motor, five cases 
should be discriminated which correspond directly to five points on 
the load curve, and which suffice in general to characterize the motor 
with certainty. The formule for these five points are given and 
two numerical examples are added.—Lond. Elec., April 1. 

Heating of Induction Motors—Punca.—A mathematical article 
in which he gives formulas for calculating the Joulean heat developed 
in squirrel-cage rotors.—Zeit. f. Elek. (Vienna), March 27. 

Commutator.—A communication with detailed drawings of a for- 


mer tor copper connectors for commutator bars.—American Ma- 
chinist, April 7. 


POWER. 


Gas Versus Electric Power Distribution to Sub-Stations.—SMiItu. 
-A paper read before the Birmingham Section of the British Insti- 
tute of Electrical Engineers. The author compared the two follow- 
ing systems: The first is the transmission of electricity from a 
gas engine station, situated under favorable conditions, at a distance 
of five miles from the center of the city, and its subsequent distri- 
bution by means of sub-stations. The second problem is that of a 
central gas producer station situated on the same side as the pro- 
ducer and electric station in the first case, with transmission of gas 
to sub-stations containing gas engines coupled to electric generators. 
A city of the size of Birmingham is made the basis of the estimates. 
The result at which he arrives is that gas transmission, in such a 
case, does not necessarily cause much more than one-half the cost 
of electric transmission by means of underground cables. Should 
his figures be compared with those for a steam engine station, and 
the probability of the gas mains being used for transmitting gas for 
heating purposes be considered, the advantages of using producer 
gas.are yet more striking. The paper was discussed at some length 
and the opinion was expressed that many of the author’s conclu- 
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sions are based on absolutely theoretical figures, and that his esti- 
mates at best are only a sort of “pious hope” as to what might be 
accomplished with gas. It was also thought that the difficulties of 
transmitting high-pressure gas over long distances were not suff- 
ciently appreciated.—Lond. Elec., April 1. 

The Use of the Earth as Return Conductor —PioncHon.—A de- 
scription of experiments made in the Isere Valley on the use of the 
earth as return conductor. The experiments were made with a six- 
pole, 250-kw, 600-volt, direct-current generator in a hydroelectric 
plant in Lancy. This machine was connected by a 8-mm. isolated 
copper wire with a receiving apparatus in the open air at a distance 
of 1.7 km., near Crolles. The negative pole in Lancy was connected 
by means of a 19-meter long and 8-mm. thick copper wire to the 
water pipes of the turbine installation. The earth connection at the 
receiving end in Crolles was made by means of cast-iron tubes of 
2.9 meters length, 16.5 cm. external diameter and 10 mm. wall thick- 
ness. With their whole length they were buried in the earth in a 
vertical position. A set of ten such tubes, arranged in a circle of 
30 meters radius, formed one earth connection and another set of ten 
tubes were buried at a distance of 10 meters between each other and 
arranged in a straight line. Switches were arranged which enabled 
one to connect in series or parallel or disconnect several tubes at 
will. It was found that the resistance of a single tube was 10.75 
ohms and the conductivity 0.092 mho. By adding a second, third, 
etc., tube, the conductivity is not doubled or tripled, etc., but is 
smaller than one would expect. If the conductivity of a tube is 
calculated as the mean of the conductivity of a set of five tubes one 
gets 0.3082 — 5 == 0.061 mho. In other tests the distribution of the 
potential in the earth was investigated; still other tests were made 
with alternating currents in order to determine the influence on tele- 
graphic lines. There were no disturbances of such size that the reg- 
ular operation of the telegraph lines was interrupted for a moment. 
Nevertheless, some disturbances were observed, but it was not quite 
clear that they were due to the use of the earth as return in the 
alternating-current transmission line. Further experiments in this 


Elek. Zeit., March 31. 


REFERENCES. 





direction are to be made. 


Gas Power.—Gow.—An article in which, after a brief discussion 
of the use of natural gas, illuminating gas, blast furnace gas, coke 
oven gas, and oil gas for limited applications of power purposes, he 
discusses at greater length the making of producer gas. He empha- 
sizes that a gas engine and a producer plant to produce gas from 
any grade of fuel have passed the experimental stage; they are not 
engineering possibilities, but engineering achievements.—Elec. Club 
Jour., March. 

Electricity in Mines.—Guarini.—The first part of what appears to 
become a long illustrated serial on the various applications of elec 
tricity in mines. In the present installment the author discusses elec- 
tric signalling and use of electric power for ventilation.—L’Eclair- 
age Elec., April 2. 

Cranes.—KAnn.—The conclusion of his illustrated description of 
various new types of cranes built by the Austrian Union Electric 
Company. A crane built for the Lloyd ship works in Triest, which 
is able to lift loads of 120 tons, is described in detail.—Zeit. f. Elek. 
(Vienna), March 27. 

Wire Ropes.—Nearly the whole number is filled with various ar- 
ticles on the construction and uses of wire rope, especially in mining 
and metallurgical plants.—Mines and Minerals, April. 


TRACTION, 


A Single-Phase Railway Motor—Brtt.—A communication in 
which the writer deplores the action of the Westinghouse Company 
in recommending only 1,000 volts for its single-phase railway system. 
He believes it perfectly feasible to use much higher voltages than 
this, especially outside of cities. Referring to a former article of 
Renshaw, he states that a high power factor in a single-phase motor 
does not necessarily mean high efficiency—in fact, there may be 
high power factor and a very low efficiency. To prove this he cites 
a case where he designed two induction motors. One of these had 
very poor iron and gave the higher power factor, although having 
a much lower efficiency than the other motor.—St. R’y Jour., April 9. 

English Electric Railway.—In a continuation of the description of 
the Liverpool-Southport Electric Railway, the method of train con- 
trol is described in detail and profusely illustrated. The trains have 
a motor car at each end and generally two trailers between them. 
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No multiple-unit system is used, but a direct system of control is 
obtained by coupling a few main cables from one end of the train to 
the other. This is called the dual method of control. A diagram 
shows in detail the controller, motor and reversal connections. One 
set of four couplings connects the motors and reversing switches on 
the rear motor car to the front controller, and the other set of coup- 
lings connects the front motor car to the rear controller. When the 
couplings are disconnected the two motor cars are independent, and 
nothing further than this is required for running them separately 
with any desired number of controllers.—Lond. Elec., April 1. 

Evansville & Princeton Traction System.—A description with map 
of this 47-km. interurban line built in Southern Indiana. Bracket 
construction is used in the country and span wire in the cities and 
towns. The electrical equipment consists of two 400-kw, 360-volt, 
three-phase generators. The two 30-kw exciters employed are also 
used to light the building. There is also one 300-kw rotary con- 
verter and three 125-kw, 400-11,000-volt transformers. The sub- 
station contains a 300-kw rotary converter and three 125-kw trans- 
formers.—S?t. R’y Jour., April 9. 

France.—A report on recent developments in French tramways 
and referring to the large amount of construction work now being 
carried on by the Metropolitan Railway. The Nice Tramways will 
build a new double line between Villefrance and Beaulieu, using 
20 cars equipped with the multiple-unit control system—the 
first application of this system on French tramways. The Oporto 
Tramways has asked for estimates covering the cost of converting 
its system from direct current to alternating current. The East 
Parisian lines, which are operated principally by the surface-contact 
system, are in a very bad way, and it is very doubtful whether any 
more franchises will be given for surface-contact systems in Paris.- 
St. R’y Jour., April 9. 

REFERENCES. 

Berlin —Scuirr.—The first part of a long and profusely-illustrated 
article on the construction and equipment of the cars used on the 
Berlin electric elevated and subway roads. The third-rail system 
is used with multiple control—Elek. Bahnen, March, No. 6. 

Los Angeles——Another article in the serial on electric railways 
in and about Los Angeles, Cal. The present installment deals with 
the system of the Los Angeles Railway Company, which is purely a 
city system, embracing over 200 km. of track. Many details are 
given and illustrated concerning the rolling stock, car houses and 
operating methods.—St. k’y Jour., April 9. 


INSTALLATIONS, SYSTEMS ANB APPLIANCES. 

Architectural Design of Electricity Works.—A long editorial with 
reference to a paper read by Peach before the Royal Institute of 
British Architects. It is thought that the size of central stations is 
such that it is a great mistake to erect a building for them devoid 
of any architectural ornament. Peach even advocates the ornamen- 
tation of the chimney and showed among.other photographs the elab- 
orate chimney of the power station at Munich and the chimney of 
his own design in an English plant. The latter is 260 ft. high and 
of square section, 18 x 18 ft. inside, and a fairly heavy ornamenta- 
tion in blue brick has been adopted for the upper part, the lower 
portion being left quite plain’ “In the architectural treatment of 
the upper part an attempt has been made to take advantage of the 
iron bands which sooner or later are required round the upper part 
of all shafts, and of the recesses formed by placing the set-offs, when 
the brick work is reduced in thickness, on the outside instead of the 
inside of the wall. By these means some relief is obtained, and the 
upper part is designed as an enriched feature, which, in contrasting 
with a plain wall below, forms the whole composition.” The ques- 
tion of exterrial appearance is even of more importance in the case 
of large sub-stations in the center of a populous district. In Eng- 
land it has been the custom to have all the plant with the exception 


‘of the switchboard on the ground floor, and Peach still favors this 


plan. The small space occupied by turbine-driven machinery, how 
ever, renders it necessary to modify existing designs in the case of 
works employing this class of machinery. The foundations for the 
generating sets should have broad bases, large in comparison with 
the height of the foundation, and many recommend that the sides 
should slope upwards considerably, so that the area of the top is 
much less than the base. This concentrates the effect of the load 
towards the side of the block and prevents vibration about an edge, 
as frequently happens when the foundation is of plain square shape, 
like a brick set on edge.—-Lond. Elec., April 1. 
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British Central Station—An illustrated description of the new 
electric station of West Ham. Originally current was used only 
for lighting, but the rapid growth in the demand for this purpose 
and the recent introduction of electric traction necessitated consid 
erable additions. An entirely new station has been erected; the 
single-phase system of supply already in use for lighting has been 
retained, but a direct-current system has been installed for traction 
There are at present installed nine dynamos of an aggregate capacity 
of 6,300 kw. For lighting 2,000-volt, single-phase current is gen- 
erated at a frequeticy of 50 periods per second, with a 110 and 200- 
volt distribution network.—Lond. Elec., April 1. 





WIRES, WiRING AND CONDUITS. 
REFERENCE. 

High-Tension Wires.—A note on the use of overhead high-tension 
wires in Californian cities, with a photograph of a street in Sacra- 
mento. Some remarks are copied from a Sacramento newspaper on 
the dangers of this policy and the demand is made to put the wires 
underground.—Eng’ing News, April 7. 


ELECTRO-PHYSICS AND MAGNETISM. 


Conductivity in Gases——MERRITT AND STEWART.—An account of 
an experimental investigation of the conductivity produced in rare- 
fied gases by an incandescent cathode. The incandescent filament 
discharged negative electricity even in the highest vacuum the authors 
could get. It seems probable that the electrons by which the charge 
is carried come from the incandescent body rather than from gases 
in contact with it. There is a striking resemblance between the be- 
havior of an incandescent cathode and an illuminated cathode. In 
each case the phenomena are primarily due to the emission of nega- 
tive electrons by the surface. In one case it is light, and more espe- 
cially ultra-violet light, that acts as the agent to bring about the 
emission of the electrons. In the other case the high temperature 
of the surface produces the same result. At high vacuua the cathode 
ray particles are the sole carriers of the current—Phys. Rev., April. 

Radioactivity.—Strutt.—A Royal Society paper giving the results 
of tests of various minerals of North Carolina, Norway, Cornwall 
and Brazil. The method used was to heat the crude mineral and 
to examine the rate of decay of the emanation which it gives off. 
Each emanation has a characteristic time constant of decay, and by 
determining this we can identify it. He also examined the mineral 
water of Bath and found it highly active. He estimates the quantity 
of radium annually delivered by the spring to be about % gram. The 
volume of gas which the spring delivers is about 100 cu. ft. per day. 
About 1/1000 part of this is helium, so that about three liters of 
helium is given off daily, or about 1,000 liters per year—Lond. Elec., 
April 1. 

REFERENCE. 

Resonance.—TAytor.—An article, illustrated by diagrams, in which 
the author describes a simple method for attaining resonance in sys- 
tems subject to electric oscillations of high frequency, and also de- 
scribes some interesting lecture room demonstrations of phenomena 


peculiar to such systems.—Phys. Rev., April. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Capacity of a Lead Accumulator per Unit of Weight.—Lorre.—A 
theoretical article in which the author calculates the very highest 
ampere-hour and watt-hour capacities which the lead accumulato-: 
can have per kilogram per total weight. The calculations are, of 
course, based upon the amounts of material required for the chem- 
ical action according to Faraday’s law, and the following assump- 
tions are further made: The “practical capacity” of an accumulator 
is two-thirds of the “total capacity” (the latter being the capacity, 
if the discharge is drtven down until the e.m.f. becomes zero). Fo 
the ratio of the weight of active material to the total weight of the 
plates the high value 0.8 is assumed. For the calculation of the 
weight of the electrolyte he assumes that at the end of the charge 
the electrolyte has a density of 1.285 and at the end of a discharge 
1.125. For the ratio of the weight of the total cell to the weight o 
plates and electrolyte together the low value of 1.15 is assumed. 
All these assumptions represent conditions under which the utiliza- 
tion of the active materials in the accumulator would be extremely 
high, so that the results at which he arrives represent maximum 
figures which one has to strive at in practice rather without hoping 
to attain them. He finds that under these conditions a total weight 
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of 35.57 grams per ampere-hour capacity is required. This weight 
is the sum of that of the electrodes, 15.38 grams; electrolyte, 15.55 
grams, accessories, 4.64 grams. For the maximum capacity per 
unit mass of a lead accumulator he, therefore, finds 28.1 amp.-hours 
per kg. and 53.39 watt-hours per kg.—L’/ndustrie Elec., March 25. 

Decomposition of Lithium Chloride —PattEN AND Mott.—A very 
long account of an investigation of the decomposition curves of 
lithium chloride and the electrodeposition of lithium. The authors 
have discovered and used new classes of solvents for the electrolytic 
separation of alkali metals (such as lithium, sodium, etc.) and alka- 
line earth metals (such as magnesium, calcium, strontium, etc.), 
and other metals not easily obtained from aqueous solutions. They 
have found such organic solvents to be suitable which fulfill the 
following two conditions: First, there should be present in the 
solvent not less than three carbon atoms; second, one or more of 
these carbon atoms should be the center of a carbonyl group, or 
have bound to it an hydroxyl group. From their investigation of 
the decomposition of lithium chloride it appears that the process of 
electrolysis is essentially the same for all current densities. The 
residual current verges into the steady current because of the in 
creased rate at which the solute is decomposed with increasing cur- 
rent density; the alkali metal, similarly, deposits on the cathode 
when the rate of decomposition of solute exceeds the rate of solution 
of the alkali metal. The low polarization in alcoholic solutions at 
moderate current densities is strong evidence that the alcohol is not 
decomposed by the current simultaneously with the lithium chloride. 
The solute is decomposed before the solvent, but it does not neces- 
sarily follow that the solvent takes no part in the conduction. These 
considerations, developed for non-aqueous solutions, are applicable 
to aqueous solutions as well. The single potential of lithium has 
been determined as 2.41 volts. The alloying effect of the cathode 
used—platinum—is a minor factor in decomposing alkali metals 
from solution, and the solvent which acts to a considerable degree 
upon the metal may be preferable to one which corrodes slowly, 
with the formation of a high-resistance film, as for example pyridine. 
High current density and consequently good conductivity are essen- 
tial in so far as they may be needed to balance the solvent action of 
the solution upon the metal. High boiling point and latent heat of 
vaporization are more desirable in a solvent than very high heat 
of formation.—Jour. Phys. Chem., March. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Phase Meter—Gravu.—lIf an alternating-current wattmeter can be 
so arranged that for varying load the current, i, in the movable coil 
and the current, Fes in the fixed coil are constant, the instrument 
would be suitable, not for measuring the power, but for determining 
the power factor. For this purpose the arrangement shown in Fig. 
1 is used. The fixed wattmeter coil is made of manganin so as to 
represent a distinct resistance of a temperature coefficient practically 


Voltmeter 





Consuming 
Apparatus 





Liquid 
Resistance 


FIG. I.—PHASE METER. 


equal to zero, and its terminals are connected to a voltmeter for 
control. Since the resistance of this wire is constant within wide 
limits, the reading of the voltmeter may be used for determining 
the current in the fixed coil; if this reading is constant, the current, 
J,, is also constant. In order to make J, constant and independent 
of the current in the consuming apparatus (motor, electric furnace, 
etc.), a liquid resistance is connected in parallel with the fixed in- 
strument coil. By regulating the liquid resistance it can be accom 
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plished that the current, /,, remains constant while the current, J, 
changes. The current, i, in the movable coil is held constant by 
means of the rheostat, W, in series with it. Under these circum- 
stances the reading of the wattmeter is directly proportional to the 
power factor, so that the phase difference may be easily found.—Elek. 


Zeit., March 31. 

Frequency and Slip Meter.—Biancu1.—A note on a new device 
for measuring the slip of induction motors. The whole apparatus 
is self-contained in a box of small size. A small electromagnet, 
with a polarized armature, is connected in shunt to the line through 
a contact-breaker. The latter consists of a disc of insulating material 
having (for a bipolar machine) one metal contact piece on its per- 
iphery, the disc being directly rotated by the rotor of the induction 
motor to be tested. Every time this contact piece passes beneath 
the brush, the shunt circuit referred to is closed and the electro- 
magnet is energized. Since the frequency corresponding to the speed 
of the rotor is lower than the frequency of the line, it follows that 
contact is made each time at a different point of the primary wave. 
Each successive contact corresponds to a slightly advanced value of 
the line wave. The electromagnet is, therefore, energized by a 
current wave of the frequency v, equal to the difference of the fre 
quency of the line and the frequency corresponding to the rotor 
speed. Since the armature of this electromagnet is polarized, it will 
be actuated in accordance with this wave of comparatively low fre- 
quency. The number, N, of the revolutions of the rotor is recorded 
by a speed counter and the frequency, v, is recorded by means of the 
electromagnet. The slip in per cent. is calculated from the equation: 


pN 
Slip = 100 v + the sum of v + ——; and the impressed frequency 
60 
PN 
is v + ——. In these equations 2/ is the number of poles. If the 
60 


induction motor has more than two poles, the rotating disc must 
have more than one contact; in fact, the number of contacts must 
be equal to the number of pole pairs. In Bianchi’s apparatus, six 
different contact rings are provided, allowing motors with nearly 
every number of poles between 2 and 36 to be tested.—Lond. Elec., 
April 1. 

Measuring Self-Inductance.—DUANE AND Lory.—An article on the 
use of a “differential telephone” as a means of measuring a self- 
inductance with an accuracy of about 0.02 per cent. A differential 
telephone receiver is one, on the bobbin (or bobbins) of which two 
coils, A A’ and B B’, are wound side by side, as indicated in Fig. 2. 
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FIG. 2.— MEASURING SELF-INDUCTANCE. 


By suitable means these coils are adjusted so as to have equal self- 
inductances and equal resistances, and so that the magnetizing effect 
of a current flowing through one coil from A to J’ is exactly an- 
nulled by that of an equal current flowing through the other coil from 
B to B’. A variable self-inductance standard, S, is joined in series 
with coil A A’, and the coil of unknown self-inductance, X, in series 
with coil B B’. A non-inductive variable resistance, FR, is inserted in 
series with S or X, according as the resistance of X is greater or 
less than that of S. The two entire circuits are then joined in par- 
allel and an alternating e.m.f. is applied to the branch points, C and D. 
By varying R and S values can be found easily such that no sound 
is heard in the receiver. When this is the case the two parallel cur- 
rents must be equal to, and in phase with each other, and, therefore, 
the self-inductance of X must equal that of S. Before the instrument 
is ready for use, three adjustments are necessary, but these may be 
made once for all; first, the equalization of the magnetic effects of 
the two receiver coils and second and third the equalizations of the 
resistances and self-inductances of the coils. In comparing the self- 
inductance of a coil, X, with that of a standard S, two balances must 
be made. The resistance of the parallel circuits must be made equal 
to each other by varying FR, and the self-inductances equal to each 
other by varying S; one of these balances does not depend upon the 
other. If the divisions of the resistance box, R, are not small enough, 
the final balance of the resistances may be made by means of the 
sliding contacts, c and d.—Phys. Rev., April. 
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Weston Cell—BarNes AND LucaAs.—An account of an investiga- 
tion of various types of Weston cells. From the results of their ex- 
periments it follows that cells with a solution, saturated at 0° C.,, 
have practically no temperature coefficient; that cells with a sat- 
urated solution of constant strength have a temperature change of 
0.0038 per cent. per degree; that cells with moist crystals and a 13 
per cent. amalgam have a temperature change of 0.0055 per cent., 
and that cells with moist crystals with a 14.7 per cent. amalgam 
have a temperature change of 0.008 per cent. per degree. The ratio 
of the Clark cell at 15° C. to the Weston cell at 20° was found to 
be 1.40666, which is coincident with the value found by Jaeger and 
Lindeck,.of the Reichsanstalt, which is 1.40665. The authors think 
that it is a matter of small moment which cell, the Clark or the 
Weston, is adopted as an official standard, since the ratio of the one 
to the other is known so closely. Both cells have points to recom- 
mend them for different types of work, but it is evident that the 
Clark cell with its high temperature coefficient will retire more com- 
pletely into the laboratory as time goes on, leaving to the Weston 
cell the more active part of a general working standard.—Jour. of 
Phys. Chem., March. 

Standardization of Notation—Strecker.—A very long paper read 
before the Berlin Electrical Society on a uniform notation of physical 
quantities. In the introduction the resolutions of the Chicago Con- 
gress, based upon the system of Hospitalier, are discussed. It is 
said that this system is well designed and has been found useful in 
electrical engineering, but that it does not meet the justified needs 
of the mechanical engineer. It is urged that in introducing a uniform 
notation no system whatever should be attempted, but freedom in 
the voice of the notation and consideration of existing usage should 
be the main points. The Berlin Electrical Society had sent out in- 
quiries to their members with a request of making suggestions and 
the replies received are classified at great length. Finally the fol- 
lowing list is given of such quantities about which there was the 
greatest uniformity of opinion: Length, 1; mass, m; time, t; angle 
and arc,@B . .; speed, v; number of revolutions, n; work (Arbeit), 
A, efficiency, m; pressure (force divided by surface), p; momentum 
of inertia, K; temperature, 7; intensity of magnetization, T; 
magnetic field intensity, H,; magnetic induction, B; magnetic per- 
meability, #; magnetic susceptibility, K,; coefficient of magnetic 
hysteresis, n; e.m.f., E; current, J; quantity of electricity, Q; electric 
capacity, C; eddy-current constant, 8; electric energy, A. This list 
is to be considered only as a proposition. A second list is then given 
concerning which the opinions were much more different, and which 
is, therefore, still more a proposition only. All representatives of 
pure and applied natural science of all countries are invited to par- 
ticipate in the discussion.—Elek. Zeit., March 31. 

REFERENCES. 


Testing —WorKMAN.—Continuations of his illustrated serial on 
factory testing of electrical machinery. He now deals in detail with 
direct-current machinery and discusses the methods for determining 
the copper, iron and friction losses, and gives an example of working 
out the results. He then takes up the special case of testing series 
motors.—Elec. Club Jour., March and April. 

Localization of Breaks in Submarine Cables—An article giving 
critical notes on a former article of Davidson with several numerical 
examples.—Lond. Elec., April 1. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Wireless Telegraphy Receiver—Karpen.—A note presented to the 
French Academy. Between two cylindrical vertical armatures, a, 





FIG. 3.—WIRELESS TELEGRAPH RECEIVER. 


a needle is suspended by a wire; it carries at its ends two cylindrical 
parts, a’, which are metallically connected, as shown in Fig. 3. The 
armatures, a, are connected by a coil of thick wire, S, with a con- 
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venient self-inductance. The one terminal of the apparatus is con- 
nected to earth, 7; the other to the vertical wire, A. When electric 
waves touch the latter, an alternating potential difference is im- 
pressed upon the terminals of the apparatus, of a frequency equal 
to that of the wave. Under these conditions the needle turns around 
its point of suspension, 0, so as to increase the capacity of the system. 
When the waves cease to arrive the needle returns to its position of 
equilibrium on account of the torsion of the wire. He made some 
experiments over a transmission distance of 10 meters, with a length 
of vertical wires 2 meters, spark length 0.25 mm., wave length 12 
meters, number of sparks per-second, 80. Under these conditions 
the permanent deviation observed is 80 mm.—L’/nd. Elec., March 25. 
REFERENCE. 

Calculator Board.—RAYMOND-BARKER.—The conclusion of his ar- 
ticle, illustrated by diagrams, in which he discusses practical ex- 
amples for the use of the calculator board for various purposes, es- 
pecially in submarine cable practice—Lond. Elec. Rev., April 1. 





New Books. 





Die HERSTELLUNG DER AKKUMULATOREN. Ein Leitfaden. Von F. 
Grunwald. Halle: Wilhelm Knapp. 158 pages, 91 illustrations. 
Price, 3 marks. 

This is a small book of convenient size to be carried in the pocket, 
and has found many friends among accumulator engineers in Ger- 
many. It contains in very concise form almost everything that one 
should know in connection with storage battery engineering. It is, 
of course, more intended to be used by engineers who employ storage 
batteries than by those who build them. Nevertheless, the author has 
endeavored to be up-to-date even in those parts in which the theory 
and the manufacture of the storage battery are discussed. The Amer- 
ican engineer may read with interest the German laws regulating the 
conditions of working in storage battery factories and the safety 
regulations of the German Institute of Electrical Engineers. 





Les CHEMINS DE Fer Execrrigues. By Henri Marechal. Paris: 
Ch. Beranger. 599 pages, 516 illustrations. 

This book is, like the author’s treatise on electric tramways, a 
general review of the whole subject under consideration. It appears 
to attempt a differentiation between street railways and other roads, 
especially such as would hitherto, under the older régimé, have been 
operated by steam. As a matter of fact, however, the treatment is 
rather more general and comprehensive, as one finds included such 
diverse topics as electric locomotives for mining purposes, and the 
moving sidewalk at the Paris Exposition and Chicago, as well as 
brief references to elevators and traveling stairs. 

While one cannot speak of any special feature of novelty in Mr. 
Marechal’s work, it has value, particularly as a résumé of the subject. 
Chapter 4, for instance, has quite a collection of third rails and shoes, 
in perspective and section, and illustrates the wide variety of prac- 
tice in this country and abroad. Systems of train control are also 
summed up in an interesting manner. When it comes to motors, 
the author has not had an easy task in making a distinction between 
those for railways and those for trolley lines. Perhaps the broad, 
fundamental difference would consist in locomotives per se and in 
self-propelled cars carrying passengers; but even here the same 
motors can be used. 

It seems to us that such a work as this should have given con- 
siderable space to the work at Zossen, bringing in the question of 
high speeds and of other contacts than the third rail. Zossen is re- 
ferred to, it is true, but very briefly, and yet its lessons are upper- 
most to-day in the minds of engineers. We do not find much about 
interurban systems, nor anything about the recent single-phase work, 
although this is possibly too near at hand to get into the books. The 
volume would be greatly improved by a good index; in fact, it is a 
crime to issue such an excellent treatise without one. 





ELectriciIry AND Matter. By Prof. J. J. Thomson. New York: 
Charles Scribner’s Sons. 162 pages and 22 illustrations. Price, 
$1.25 net. 

This very interesting and suggestive little book comprises Prof. 
Thomson’s lectures under the Silliman foundation at Yale Univer- 
sity, by which they are copyrighted as the first in the series consti- 
tuting a memorial. The lectures were delivered in May, 1903, since 
when the views they embody have become well known in the domains 
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of physics and electricity. The chapters follow apparently the 
lines of the lectures and deal with the representation of the electric 
field by lines of force; electrical and bound mass; effects due to the 
acceleration of Faraday “tubes”; the atomic structure of electricity; 
the constitution of the atom, and radioactivity and radioactive sub- 
stances. Here we are, indeed, on the firing line of physical research. 
Perhaps after a reading of these lectures, the intelligent public may 
be willing to accept Prof. Thomson’s terse statement that “We know, 
in fact, more about the ‘electric fluid’ than we know about such 
fluids as air or water.” The chip which Prof. Thomson thus boldly 
puts on his shoulder may be as difficult to dislodge as the little 
chip of electricity, which he puts on the shoulder of his hydrogen 
atom. It is interesting, to say the least, that these lectures should 
have been delivered in New England, a region built up, one might 
say, by the negatively charged human corpuscles of the early migra- 
tion, each puritan and pilgrim father bearing his eternal negative 
and protest against the constitution of things on the other side, where 
the great conservative majority of his race stayed. In the above 
statement, however, Prof. Thomson simply repeats what he said 
in the Popular Science Monthly in 1901, viz.: “The electric fluid 
is much more amenable to experiment than an ordinary gas, and 
the details of its structure are more easily determined.” 

The closing chapter on radioactivity is full of interest, though of 
course a great deal has happened in the year since it was given out. 
We note the reference to water from wells, which created a stir at 
the time and has been followed up with striking results, including 
“liquid sunshine.” It is a great pity Prof. Thomson could not come 
over again and give a few more such lectures, embodying the latest 
theories as to rays and corpuscles. 





THe TrutH Asourt tHE Trusts. By John Moody. New York: 
Moody Publishing Co. 540 pages; charts and maps. $5 net. 

It can safely be asserted that no economic subject occupies greater 
attention at the present time than the industrial consolidations or 
combinations known generally as the “trusts.” These organizations 
have come to play such a prominent part in national life and national 
affairs that the whole social mechanism seems to have been thrown 
out of adjustment by their existence, and a large part of American 
legislation and conversation is taken up with discussion of them— 
their restriction, regulation, influence, future, remedies, justification, 
etc. At such a time, therefore, a book that will present the data as 
to the trusts is both timely and valuable, and Mr. Moody has done a 
public service in making this remarkable compilation of facts. 
Granted that some of the material is rather crudely massed or 
handled, it is there; and in view of the many difficulties surrounding 
the task, and the possibility of early improvement in later editions, 
Mr. Moody can congratulate himself on his work. 

The trusts are classified in this volume and the first part is devoted 
to seven “greater industrial trusts” with a capitalization exceeding 
the vast sum of $2,660,000,000, which at current market quotations 
is perhaps worth about half that figure. These include the corpora- 
tions associated with copper and steel. Then follow the “lesser in- 
dustrial trusts,” which include the General Electric Company, 
dubbed here “The Electric Supplies Trust,” and the Westinghouse 
Companies. Next come the “greater franchise trusts,” and here we 
strike telegraph and telephone companies, local lighting companies, 
street railway companies, etc. With this section goes a very in- 
teresting “family tree” chart showing the close relationship of the 
New York franchise corporations to the Standard Oil or Rockefeller 
group of financiers. 

So far as we can determine, the data are set down carefully and 
accurately, so that a student can do a good deal of his own compiling 
and analyzing. Here and there are slips due to haste, possibly, or 
some unfamiliarity with the subject. For example, on page 373 it 
is set forth that the Bell telephone system has 1,500,000 exchanges, 
while the graphic chart facing page 376 compares 3,660,000 Bell in- 
struments with 2,000,000 in the hands of the “independents.” As a 
matter of fact, the Bell system had last year about 1,500 exchanges, 
1,800 branch offices and 1,800,000 sets, or to be exact, some 1,300,000 
stations. The error arises from the pernicious old Bell habit of 
rating the instruments separately, viz.: the transmitter as one and the 
receiver as one. , Many people count each of these as a subscriber 
or station, as was done only this month by a well-known weekly 
electrical journal, which should certainly have known better. 

After all is said and done, the perusal of such a book as this helps 
toward a calm survey of the field, and tends to strengthen the con- 
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nection that when everything is said and done success in the biggest 
enterprise as in the smallest depends on a sound foundation, on able 
management, on wise capitalization and on public respect. Recent 
events have shown that the state can easily control its own creations, 
and that these, if bad in conception and worse in execution, soon 
go to pieces. Meantime, no one yet has been able to offset or gainsay 
the economic advantages of operation on a large scale. 





World’s Fair Electric Railway Tests. 


As has previously been noted in these columns, an important work 
that will be done at the World’s Fair is the testing of electric rail- 
way equipments. This work has been placed with a Railway Test 
Commission, which has appointed four engineering committees to 
report on the detail tests for different classes of service. Later .a 
committee was appointed which will have direct charge of carrying 
on the work of the tests as outlined by these several committees. 
The chairman of the latter committee is Prof. W. E. Goldsborough 
and under his supervision the tests will be conducted by Prof. H. H. 
Norris, of Cornell University, who will be assisted by several elec- 
trical engineers not yet named and by ten students from the present 
engineering graduating class of Cornell; the latter have commenced 
a special study of test details preparatory to their work. The com- 
mission has also appointed an advisory committee to oversee the 
tests and represent the manufacturers, consisting of Mr. A. H. Arm- 
strong, of the General Electric Company; Mr. Clarence Renshaw, 
of the Westinghouse Electric & Manufacturing Company, and Mr. 
Ward S. Arnold, of the Bullock-Allis Chalmers interests. 

Twenty of the committees on details of tests have already re- 
ported. The committee on tests of heavy traction equipment, con- 
sisting of Messrs. F. J. Sprague, B. J. Arnold, W. J. Wilgus and F. 
R. Slater, present their outline under ten heads, as follows: 

(1) Each party submitting apparatus for test shall furnish a 
complete written description thereof, setting forth clearly the special 
features of the design and calling attention to any points that are 
considered new. The description shall also explain the controlling 
mechanism, designating its applicability to direct or alternating cur- 
rent, with proposed working voltage, and if for alternating current, 
stating the frequency and phase desired for most successful oper- 
ation. 

(2) All tests shall be conducted upon the track designated by 
the Electric Traction Commission and conducted under actual oper- 
ating conditions. 

(3) No tests shall be made upon electric locomotives or other 
apparatus of less than 500 normal hp unless especially permitted 
by the commission. It is assumed that the term “Heavy Traction” 
applies to locomotives or motor cars of a total capacity rated on an 
hourly basis of 500 hp or more. 

(4) The tests will be conducted with the locomotive or motor 
cars running light and also when pulling trains, with the purpose of 
studying the following features: (a) Motor capacity in various 
conditions of operation; (b) acceleration; (c) coasting; (d) brak- 
ing; (¢) heating. The following curves and diagrams shall be pre- 
pared: (f) Speed time curves; (g) distance time curves; (h) volt- 
age and ampere time curves; (i) kilowatt input and distance curves ; 
(j) draw-bar pull diagrams made when attached to a fixed anchor 
and also with dynamometer coupled between locomotive and trains 
operated under running conditions. If alternating-current motors 
are used the following additional curves shall be prepared: (hk) 
Real kilowatt time curves; (/) apparent kilowatt time curves. 

(5) The tests shall include the determination of heating and the 
distribution of same in the field, armature and commutator under 
various loads at different rates of speed. The heating of the bear- 
ings shall also receive consideration. 

(6) The tests of the methods of control and comparison of hand 
and automatic acceleration shall be made as bearing spon the ele- 
ments of (a) safety; (b) convenience; (c) economy; (d) smooth- 
ness of operation; (¢) ability to group into two or more units. 

(7) The tests of the method of control shall also be considered 
as bearing on: (a) Smoothness of acceleration; (b) variation of 
economical speeds; (c) reversibility; (d) action with one or more 
motors cut out; (e¢) relation of starting to running current under 
different rates of acceleration. 

(8) The equipment will be considered as to: (a) General con- 
struction; (b) weight and distribution of same on drivers under 
static and hauling conditions; (c) relative weights of electrical and 
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mechanical parts; (d) number and size of drivers; (e) acceleration 
of working parts; (f) influence on track. 

(9) Tests will be made upon each locomotive or motor car sub- 
mitted, to ascertain: (a) Watt-hours per ton-mile with locomotive 
running light at various speeds; (b) watt-hours per train ton-mile, 
exclusive of locomotive; (c) watt-hours per ton-mile with loco- 
motive load and with train under various weights and acceleration. 

(10) Methods and detail conditions for conducting the tests shall 
be agreed upon by those who have immediate charge of the tests be- 
fore the commencement of the trials. These conditions shall be sat- 
isfactory to the representatives of those furnishing the apparatus. 
It is understood that all tests shall be made under similar condi- 
tions when possible. When these conditions are necessarily dis- 
similar due allowance shall be made in compiling the results, so as 
to place all apparatus upon the same plane of comparison. 

The committee on tests to be conducted upon new electric rail- 
way systems at the St. Louis Exposition, consisting of Messrs. B. J. 
Arnold, Paul M. Lincoln and W. B. Potter, report as follows: 

Each party furnishing apparatus to be tested shall submit a written 
or printed description setting forth clearly and fully the salient points 
in the system, and the principal advantages claimed for it. He will 
also completely describe the motors and controlling apparatus, stat- 
ing whether the system is designed for direct current or alternating 
current, or both, and if for alternating current, whether for single- 
phase, multiphase, series, repulsion, inductive, synchronous, or other 
type of motor, and state in any case the most desirable voltage to 
use in the motor, and if alternating the preferred frequency. 

In testing any new system we have assumed that the tests should 
be divided into two principal parts as follows: 1st. Motors, in- 
cluding car equipment. 2d. Line, including all sub-station apparatus 
and other translating devices interposed between the power house 
bus-bars, and the trolley wheel or contact shoe of the locomotive 
or car. 

Schedule of motor tests to be made with apparatus running sta- 
tionary upon testing blocks: (a) Test motors to determine efficiency, 
power factor (if alternating), torque, speed, horse-power output 
under various conditions as to voltage, frequency (if alternating) 
and current, to be met in the service for which the system tested is 
intended. (b) The one-hour rating of motors to be determined ac- 
cording to the standards outlined by the American Institute of Elec- 
trical Engineers. (c) Test motors under constant loads to deter- 
mine rate of heating during continuous operation. 

Schedule of tests to be made on equipment when operating upon 
experimental track: (a) Acceleration tests on single cars and mul- 
tiple-equipped trains. (b) Braking tests of single cars and multiple- 
equipped trains. (c) Coasting tests of single cars and multiple- 
equipped trains. "(d) Motor heating tests on single cars and mul- 
tiple-equipped trains. 

The following curves are to be prepared: (e) Speed time curves; 
(f) ampere time curves; (g) volt time curves; (/) real kilowatt 
time curves; (i) apparent kilowatt time curves (if alternating) ; 
(j) distance time curves; (&) tests and curves to determine car and 
train friction. 

Schedule of tests to be made upon line and auxiliaries: Determine 
(a) Ohmic resistance; (b) inductive reactance; (c) power factor; 
(d) efficiency. 

The determination of data of the copper and iron portions of line, 
separately and jointly, is to be made under the following conditions: 
Ist. When the electrical energy is delivered from the power house 
bus-bars to the working conductor without translating devices. 2d. 
When electrical energy is delivered from the power house bus-bars 
to the working conductor through supplemental transmission lines 
or translating devices. If supplementary transmission lines or de- 
vices are used in case No. 2 each element shall be tested separately 
as well as in ceriunction with the line as a whole as outlined above. 

Tests upou each system shall be made to determine the following: 
(a) Watt hours per ton-mile at car; (b) watt hours per ton-mile at 
sub-station bus-bars (in case sub-stations are used); (c) watt- 
hours per ton-mile at power house bus-bars. 

All tests to be under like conditions, and when conditions are nec- 
essarily unlike, due allowance shall be made to reduce the apparatus 
tested to a fair basis for comparison. 

The watt-hours per ton-mile, as stated above, to be determined 
from the summation of the specific tests hereinbefore outlined, and 
checked by integrating wattmeters placed on the power house bus- 
bars, sub-station bus-bars (if sub-stations are used), and the car. 
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100-Ton Double Trolley Alternating Current Crane. 


By W. W. Briccs. 
The Southern Pacific Company has recently completed at Los 
Angeles, Cal., the construction of one of the best-equipped and most 
modern railroad repair shops in the West. When the subject of 
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FIG. I.—GENERAL VIEW OF CRANE. 


crane equipment was under consideration by the officials of that 
company, the question as to whether the motors for operating cranes 
should be alternating or direct current was thoroughly canvassed. 

Provided they could be operated successfully, it was desirable to 
use alternating current, for the following reasons: 

First, on account of the fact that there was‘a large and reliable 
source of alternating current available at favorable rates, from the 
lines of the Pacific Light & Power Company, one of the long-distance 
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After carefully considering the matter, the officials of the Southern 
Pacific Company, with their characteristic courage and determination 
that everything in the way of new equipment should be of maximum 
efficiency, decided to “make history” with reference to this much 
mooted question, and take advantage of the many desirable features 
of alternating-current motors. Accordingly they placed their order 
for a crane equipment using that class of motors, which is one of 
the largest now in use. 

The crane was built by the Niles-Bement-Pond Company and is 
of the double-trolley, double-girder class. The girders are double- 
webbed or box section form with end carriages of structural steel, 
each girder weighing 17,400 pounds. The crane span is 37 ft. 5 in., 
lift of main hcok 16 ft. 6 in. Each main trolley or hoist has a 
capacity of 50 tons, one main trolley being equipped with an aux- 
iliary hoist of 5-tons capacity. 

Each main hoist is driven by a 50-hp (nominal) alternating-current 
crane type motor and is fitted with electric brakes. The main hoists 
are moved on the bridge by a 10-hp (nominal) motor. A motor of 
the same rating is also used on the auxiliary hoist. The bridge is 
driven by a 50-hp motor. 

The operating speeds are for the main hoist, full load 10 ft. per 
minute, 20 ft. per minute light load; trolley, full load 80 ft. per 
minute, 100 ft. per minute light load; bridge, full load 175 ft. per 
minute, 225 ft. per minute light load. 

The motors are three-phase, 440-volt, 50-cycle, Westinghouse var- 
iable-speed induction motors built with special reference to the duty 
required. Speed control of the motors is secured by using for each 
motor a three-phase Westinghouse crane type controller in connec- 
tion with auto-transformers, but one set of two transformers being 
used for all the motors. The controllers are fitted with preventive 
resistances on contact arms which effectively prevent sparking at 
controller contacts. The use of auto-transformers allows of variable 
voltages being applied to the motors without the losses incident to 
rheostats. 

The installation of this crane has been completed, and on test it 
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Fic. 2.—100-ToN ALTERNATING-CURRENT CRANE. 


power transmission companies of California. Second, the saving in 
wear and tear on motors, owing to the absence of commutators and 
; brushes. Third, the increase in efficiency gained by elimination of 
transformers and rotary converters, or motor-generator sets for 
converting the alternating-current supply into direct current. Fourth, 
the considerable saving in first cost of converting apparatus. 

A majority of the crane builders were opposed to the use of alter- 
nating motors for this service as they hesitated to take the respon- 
sibility of recommending an alternating-current equipment on a crane 
of this size, principally “because it had not been done before in this 
size equipment.” Further, when the opinion of a number of Eastern 
railroad master mechanics was asked, the consensus of opinion was 
in favor of direct-current motors, mainly for the same reason ad- 
vanced by the crane builders. 


has proven an unqualified success. Each main hoist has been tested 
with a load of 65 tons and handled that weight with ease and deli- 
cacy. The crane was run full speed down the shop, and when under 
full headway was reversed full speed in the opposite direction. This 
was accomplished without the slightest apparent straining or racking 
of gears, the action of the induction motors being much smoother 
than probably could have been secured with direct current. 


The successful operation of this crane has afforded the manage- 


ment of the Southern Pacific Company much satisfaction and reflects 
credit on the company’s engineers for having the courage of their 
convictions in making such a radical departure in shop practice. 
Doubtless the example will be followed by others and alternating- 
current motors for crane service will soon receive the recognition 


to which they are entitled. 











































New Westinghouse Railway Motor. 


We illustrate herewith a new Westinghouse railway motor, known 
as No. 85, which is particularly adapted for suburban and interurban 
service, and comprises a number of features of advanced construc- 
tion.” The motor is rated at 75 hp nominal, and has a continuous 
service capacity of 60 amp. at 300 volts, or 55 amp. at 400 volts, 
these voltages being selected as representing a fair average of the 
voltage at the motor terminals under usual conditions. Conditions 
of service differ so largely, however, and so many elements enter 
into the problem of a given case that the nominal rating of a motor 
can only be regarded as a rough approximation ; that the real criteria 
are the characteristic curves, which are here given in Fig. 5. In 
ordinary railway service the manufacturers recommend the motor 
as being able to carry safely any load within the range shown on the 
performance curves, provided the integrated heating effect does not 


FIG. I.—ARMATURE BEARINGS. 





exceed that caused by the continuous application of either of these 
currents at the corresponding potential. 

With a load of 60 amp. at 300 volts, or 55 amp. at 400 volts carried 
continuously during a shop test, the rise in temperature of the motor 
windings, as measured by thermometer, after ten or twelve hours, 
or after a constant temperature has been reached, will not exceed 
75° C. With equivalent lead under a moving car the temperature 
rise should not exceed 55° C. MHeavier loads may be carried for 
shorter periods, as indicated by the time temperature curve. If, for 
example, the motor has been working at a load of 60 amp. at 300 
volts, and has reached a temperature of 75° C., it may then carry 
a load of 72 amp. at 300 volts for one and one-half hours, with addi- 
tional rise in temperature not exceeding 20° C. Speed, tractive effort, 
efficiency and power developed are also indicated for different gear 
ratios and under conditions ranging from currents of 30 to 240 amp. 
at the normal potential of 500 volts. 

The frame of the motor is made of cast steel divided horizontally 
in two parts, forming a field which is wholly iron clad, and approx- 












FIG. 2. MOTOR AND PINION. 





imately cylindrical in shape. The design is such that when mounted 
on the truck the holding bolts may be withdrawn and the upper 
field lifted off. To this end the suspension lugs and projection for 
the support of the gear case are cast with the lower field. A large 
opening with a spring-locked cover permits access to the commu- 
tator and brushes. Hand-holes are provided in convenient locations 
about the motor frame. The four pole pieces are built up of soft 
steel punchings riveted together between end plates of wrought 
iron and are held to the motor frame by bolts. The poles project 
radially inward at angles of 45° with the horizontal. The bolts 
holding the pole pieces in place do not penetrate the pole face, but 
terminate in heavy rivets inside the pole made for this purpose. A 
smooth and unbroken pole face is thus presented to the armature. 
The poles are made with projecting tips, which properly distribute 
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the magnetic field, and also serve to retain the field coils, which are 
held firmly in place by steel spring washers. The coils are wound 
with asbestos-covered wire. They are heavily taped and are treated 
with specially prepared insulating compounds, which render them 
practically moisture-proof. 

The armature core is formed of circular punchings of soft steel, 
built up upon a cast-iron spider. Ventilating spaces are provided in 
the core at right angles to and parallel with the shaft. The spider 
is pressed on and keyed to the shaft. The commutator also is 





















biG. 3.—ANOTHER VIEW OF MOTOR. 





mounted on the same spider, and the shaft can thus be taken out and 
renewed, should this be necessary, without disturbing any other part. 
The armature is wound with machine-formed coils imbedded in 
rectangular open slots and held in place by band wires sunk in 
grooves. It is, therefore, wholly iron-clad, and the winding protected 
against mechanical injury. Canvas caps protect the winding at both 
ends, completely covering the parts of the windings outside of the 
armature core. The end plate at the pinion end is provided with a 
bell-shaped flange upon which the windings rest. This flange also 
holds the ends of the coils rigidly in place. The ends of the coils 
and the back of the commutator are thoroughly protected from car- 
bon and copper dust. The complete armature is 1534 in. in diameter. 
Wiper rings pressed upon the shaft outside the armature revolve in 
spaces in the motor frame inside the bearing boxes and prevent oil 
working its way along the shaft to commutator or winding. Oil 
thrown off by these rings is drained through suitable openings. 
The commutator consists of 117 hard-drawn copper segments with 
short necks, separated by prepared mica sheets, built up upon a 
cast-iron bushing and clamped between two V-shaped surfaces, from 
which they are insulated by similarly shaped rings of moulded mica. 
The complete commutator measures 12 in. in diameter by 434 in. 
in width, and has a wearing depth of approximately 1 in. It is pressed 
on and keyed to the armature spider. 





FIG. 4.—ARMATURE. 


The brush holders are of the sliding shunt type, and are mounted 
are secured to the motor frame by 
vulca-beston headed bolts. These arms admit of radial adjustment 
to compensate for wear of the commutator. The tension springs 
may be thrown back and fastened out of the way, facilitating the in- 
spection of the brushes. Each arm carries two carbon brushes % in. 
by 2in. section. The tension springs for each brush are independently 
adjusted. Flexible leads of rubber-insulated cable are brought out 
through bushings of semi-hard rubber set in the motor frame. 

The motor is designed for either nose or Baldwin-Westinghouse 
suspension. Before leaving the works each motor is run under load 
and the insulation is submitted to an alternating potential of 3,000 
volts. This final running test supplements a long series of tests and 
inspections of each and every part during construction. 


on cast brass arms, which 
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The motor, complete with gear and gear case, weighs approximately 
4,500 pounds. The motor alone, without gears and gear case, weighs 
approximately 4,000 pounds. The complete armature, with com- 
mutator and shaft, weighs approximately 995 pounds. The weight 
of a complete double equipment, including motor, controllers and the 
usual details, is approximately 10,780 pounds, and that of the corre- 
sponding four-motor equipment approximately 21,640 pounds. 

The operating characteristics of this motor are clearly indicated 
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5.—PERFORMANCE CURVES. 


by the performance curves, one of which, for a gear ratio of 22 to 52, 
is shown in Fig. 5. A quadruple equipment is well adapted to the 
operation of a car of from 20 to 25 tons (without equipment or 
load) at a schedule speed of approximately 25 miles per hour, with 
stops at intervals of 1% to 2 miles. With 36-in. wheels and gears 
of standard ratio, a maximum speed of 45 miles per hour may be 
maintained. 





Equipment for Jersey City Printing Plant. 





The Jersey City Printing Company is following close in the lead 
of other operators of large press plants in having extensive changes 
made in the power plant and transmission system. The entire ma- 
chinery of the plant, including the high-duty presses and auxiliary 
machinery used for printing the New York Telephone Company’s 
directories, will be operated by motors directly attached to the print- 
ing presses. 

The motors will be 75 in number, ranging in capacity from % hp 
to 35 hp. They will be built by the Crocker-Wheeler Company. 

Some novel features in the mechanical application of the motors 
will be introduced, particularly in the Cutler-Hammer controlling 
and starting devices, the question of manipulating the high-pressure 
current with absolute safety of fire risks receiving special attention. 
All the circuits are to be of specially high tension. The insulated 
wire will run in armored conduit and the starting boxes and aux- 
iliary controllers will be steel-incased, affording the same kind of 
protection as the street car controller type of apparatus. The volt- 
ages used in the plant will be 500, 250 and 10, the low tensions acting 
principally for the purpose of operating solenoid controls for auto- 
matic stops, etc. 

A new power plant will be installed of 200-kw capacity. There 
will be a 150-kw also a 50-kw Westinghouse generator, three-wire, 
500-250-volt direct-current type. The engines will be of Harrisburg 
build of 225-hp and 75-hp capacity, respectively. Mr. Watler Kidde, 
95-97 Liberty Street, New York, designed the equipment. This is 
but another instance of the manner in which the large new printing 
offices are adopting electrical equipment wholesale. The New York 
Times is a further case in point. 
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Fort Wayne Single-Phase Wattmeter. 


The accompanying illustrations illustrate the integrating induction 
wattmeter for single-phase alternating-current circuits made by the 
Fort Wayne Electrical Works, and known as Type K. As indicated 
by the engraving, this wattmeter is very compact in form, requiring 
a space of only 634 x 87% x 6% in. for installation. The cast alu- 
minum case is put on directly from the front and requires but one 
screw, shown at the top, to securely fasten it. It is seated in a 
deep felt-lined groove in the frame, making a dust and insect-proof 
joint. 

The series coils of the meter are clamped on brass spiders mounted 
on the back wall of the base and connected directly to binding posts 
above. The shunt armature coils are held by brass clamps mounted 
on the armature core, which is clamped to the back wall of the base. 
The adjustable starting device is mounted on a bracket on the lower 
part of the base, this bracket also carrying the permanent magnet, 
which is adjustable in position for varying the drag on the arma- 
ture. The impedance coil in the shunt circuit is located in the base 
of the frame and is covered by a cap on the back of the meter fastened: 
from the inside. 

The rotating parts consist of a slender steel shaft having a shoulder 
to receive a stamped aluminum disc. This shaft is supported by a 
lower jewel bearing and guided by a top bearing stud. By the re- 
moval of the registering mechanism the rotating parts of the meter 
can be removed, thus exposing the the instrument, 
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shown in Fig. 2. The jewel bearing is mounted in a screw which is 
adjustable vertically; it a coil spring within this screw, 
which is of such strength as to support the rotating parts flexibly, 
thereby preventing any wear on the jewel that might be caused by 
vibrations of shocks from the rotating parts. The jewel screw can 
be raised or lowered and mounted in position after the proper adjust- ~ 
ment is made. A guide screw provides means for raising and sup- 
porting the shaft from the jewel when the meter is not in service. 
The top bearing for the shaft consists of a brass stud held by a set 
screw in the bracket which supports the registering mechanism. The 
shaft is ground finish. While the 
motion of the integrating train of gears driven by a worm on the 
armature shaft is comparatively slow, to reduce friction to its lowest 
turns, both the gears and worms are cut as accurately as watch gears 
and then given a microscopic finish and inspection. 


rests on 


accurately to a microscopic 


The permanent magnet is held in position on the front of the 
lower bracket by a brass clamp, and is adjustable vertically for vary- 
ing the drag on the aluminum armature. The upright position of 
the magnet and its distance from the series coils prevents magnetic 
disturbance from any excessive current in the coil caused by short- 
circuit or sudden overload. In the manufacture of the permanent 
magnet, use is made of the most refined methods known to the art, 
these methods having been developed through years of experience 
and study. 

To compensate for static friction an adjustable starting coil is 
connected in the shunt circuit of the meter, the coil being mounted 


on a small laminated iron core or arm. By a proper disposition of 


the end of this arm with relation to the core of the main shunt coil, 
the meter may be adjusted and set by screws 


A, B and C for starting 
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with the smallest commercial load. Such adjustment is very sensi- 
tive and easily made without affecting any of the other adjustments. 
A feature claimed for this type of wattmeter is its ability to accu- 
wately measure overloads, both inductive and non-inductive, of .any 
character and to carry continuously and measure accurately such 
toads without injury. The meter is so constructed that no high tem- 
peratures are attained when operating under such conditions, thus 
obviating any damage to the installation or otherwise affecting the 
ameter. All meters are constructed for use on either 60 or 133-cycle 
circuits, only a slight change that can be made in a moment’s time 
being necessary to adapt the meter for use on either circuit. On the 
outside of the impedance coil in the base of the meter are the ends 
of two wires which, when soldered together at D, introduce suitable 
a4mpedance in the shunt circuit to lag the meter for use on a 60-cycle 
circuit. For use on 125 to 140-cycle circuits these ends are separated 
to obtain the proper impedance for lagging with a high frequency. 





F1G. 3.—FRONT VIEW OF INTERIOR. FIG. 4.—SIDE VIEW OF INTERIOR, 


The meter is designed to measure accurately the energy of the circuit, 
«egardless of variations found in wave forms in commercial service, 
and will not show appreciable error when subjected to most radical 
changes in wave form. 

The counter of the meter is arranged to eliminate the constants 
or multipliers in obtaining actual energy ratings. In all sizes the 
dials are made direct-reading by using different combinations of gears 
4n the counters. To prevent the introduction of these changes in the 
counter from producing excessive friction or drag and causing large 
errors on light loads, the values of the dials on large capacity meters 
are relatively increased. To further assist in rapid and accurate 
aeading, the dial plate is made of a steel-finished porcelain, thus 
eliminating any reflection tending to obscure the dials. 





Incandescent Lighting Clusters. 





The Benjamin Electric Manufacturing Company, of Chicago, has 
recently put on the market some new forms of clusters, including 





FIGS. I AND 2.— INCANDESCENT LIGHT CLUSTERS. 


two forms of large-sized clusters, one of which is made in 8, 10 and 
i2 lights, and the other in from 15 to 20 lights. The latter form is 
illustrated herewith in connection with a large reflector, Fig. 1. The 
cut shows a 20-light cluster having 15 lights in the outer circle and 5 
lights in the inner circle. These clusters are made up of sheet metal 
shell with suitable openings, in which are attached porcelain re- 
eeptacles of special design. The receptacles have terminal plates 
inside of the shell and are easily connected as desired. By means of 
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this receptacle, which is shown herewith (Fig. 2) it is possible to 
construct a large variety of forms and designs with any number of 
lights, such as hemispheres, etc. 

A full line of the Benjamin. products will be exhibited by the com- 
pany at the St. Louis Exposition, Section 25, Electricity Building. 

——— 
Curtis Turbines, etc. for Japan. 
SN 

Contracts have been let for a number of Curtis turbines and other 
American electrical equipment for installation in Japanese electric 
light and mining plants. 

The Yokohama Electric Light Company has ordered through the 
Japanese house of Mitsui & Co., 445-447 Broome Street, two Curtis 
turbines of 500-kw capacity each. The Tokio Electric Light Com- 
pany has also contracted for a 500-kw turbine. These two companies 
are extending their plants. A contract for four,1,500-kw Curtis tur- 
bines is expected to be closed within the next week or two. 

The power plant at the Kosaka Copper Mines is to be doubled 
in capacity. The existing equipment is of General Electric build. 
An additional 500-kw generator will be installed, together with a 
165-kw motor-generator, three 200-kw transformers and a small 
direct-current moderate-speed generator as exciter. All the generat- 
ing machinery will be built by the General Electric Company. The 
Kosaka plant is hydraulic and another Leffel water wheel will be 
installed with a capacity of 850 hp on a 104 head. 

The Sumito Copper Mines will also be equipped with additional 
American machinery. Two 150-kw General Electric generators to 
be direct-connected to McIntosh-Seymour engines, have been requi- 
sitioned, also three General Electric transformers of 120-kw capacity 
each. 





Reinsulation of Aerial Lines. 





An interesting. and ingenious dévice has been brought out recently 
for the reinsulation of aerial cables. It can be used for the appli- 
cation of water-proofing to all sizes of wires and cables for electric 
lighting, railways, power circuits, telephony, etc. It is shown in 
Fig. 1 and in use in Fig. 2. The device is composed of a cylindrical 
chamber arranged with a detachable section, whereby the apparatus 
may be fitted over the wire which is to be reinsulated. The insulating 
compound is introduced into the chamber from the top, and the 





FIG. I.—REINSULATOR. FIG, 2.—REINSULATOR IN 
OPERATION. 

device is held in an upright position on the wire by means of a weight. 
It is then drawn back and forth from pole to pole, giving the wire a 
uniform coat of insulation. This device has been brought out by 
the insulating varnish department of the Standard Varnish Works, 
20 Broadway, New York City, and Mr. John C. Dolph has taken up 
its introduction in the east in connection with compounds manufae- 
tured for the insulation of aerial wires and cables. 
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Blue Printing With Enclosed Arc Lamps. 


Within a comparatively recent period the work of blue printing in 
drafting offices has been revolutionized by the introduction of the 





FIG. I.—BLUE-PRINTING MACHINE. 


electric light. Formerly it was necessary to depend upon sunlight, 
but at present most of the large drafting offices are fitted with an 
electrical outfit that enables blue prints to be made entirely inde- 





FIG. 2.—BLUE-PRINTING ROOM. 


pendent of the state of the weather or hour of the day. Fig. 2 shows 
the interior of the General Electric Company’s blue printing depart- 
ment, which is supplied with twelve four-arc lamp printing frames. 
During the month of January of the present year no less than 110,000 








787 


prints were made with this equipment without the aid of solar light. 
Ordindrily excellent prints are obtained in from one and a half to 
three minutes, though in exceptional cases as long as five minutes are 
required to obtain good results. 

Fig. 1 shows one of the four-arc lamp outfits. The sides of the 
frames are made of curved plate glass against which the tracings 
and blue prints are placed, where they are held in position by canvas 
curtains operated by means of a foot lever. This arrangement holds 
the tracing firmly against the glass and insures a good contact be- 
tween the tracing and the blue prints. The electric current is auto- 
matically turned on and off by means of a foot lever. The frame is 
constructed of angle iron and sheet steel, thus insuring lightness 
and at the same time strength and durability. The frame can easily 
be moved from one place to another to meet any emergency. By 
means of thin metal bands placed horizontally and vertically across 
the glass to hold the tracings, it is possible to make as many as thirty- 
two 8-in. x 10!4-in. prints at one time. 

Either direct or alternating current may be used. Four enclosed 
arc lamps with clear globes are employed as the source of light. 
While the blue-print apparatus was primarily built for use in the 
large blue-print department of the General Electric Company, the 
outfits are regularly sold. 


a ee 


Automatic Switchless Intercommunicating Telephone. 


The Connecticut Telephone & Electric Company, of Meriden, 
Conn., has recently placed upon the market a new type of automatic 
switchless intercommunicating telephone. This instrument is a new 
departure, very simple in mechanical construction, and is covered 
by existing patents and other patents pending. 

In designing this instrument the company have an ideal construc- 
tion for cable connections, which are all made through the back of 
the instrument and on hard rubber. If any changes are desired it 
is not necessary to remove the telephone from the-wall after it is 
once placed in position, as all parts are readily accessible, when the 
cover is removed. The company has done away with cables crossing 
hinge joints, crowding of parts, etc. The instrument is strictly auto- 
matic, and it is not necessary to remove the receiver before calling. 
With this instrument the call is accomplished and automatically 
made by pressing down the button of the station wanted. When the 





INTERCOMMUNICATING TELEPHONE, 


receiver is returned to the hook after using, all connections are auto- 
matically restored. The company has embodied in this instrument 
many valuable improvements such as are used in modern long-dis- 
tance telephones. 
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NEWS OF THE WEEK. 





Financial Intelligence. 





THE WEEK IN WALL STREET.—The stock market was dull 
with a declining tendency as a result of the firm stand assumed by 
the Hill-Morgan and Harriman interests in connection with the re- 
newed litigation over the Northern Securities complication. Easy 
money and better reports of the condition of the iron trade created 
a demand for prime stocks at concessions, the market, however, being 
depressed in tone, the only strength being in specialties. The un- 
favorable April crop report and the continued bad weather in the 
Northwest and other sections also contributed to the general de- 
pression. Nor are railroad earnings considered to be satisfactory ; 
and the backwardness of trade received some attention. United 
States Steel stocks were relatively firm as a result of the continued 
demand for iron and steel. The curb market was irregular with a 
smaller volume of business. Electric and traction securities do not 
show any activity of note, trading in all, excepting Brooklyn Rapid 
Transit being light. Of this latter stock, 135,800 shares changed 
hands at prices ranging from 4554 to 483%, the closing price being 
40%, a net gain of 7% point. Metropolitan Street Railway lost 3% 
points net on the week’s trading, the range of prices being 113 to 
117%. The closing quotation was 11334. General Electric was firm, 
closing at 164%, which was ™% below the highest figure of the week, 
the lowest being 16334. The net result was a gain of 7%. Westing- 
house lost 1% points net, closing at 161. Western Union closed at 
8874, which is % less than the last previous quotation. American 
Telephone & Telegraph closed at 126, this being the ruling figure 
throughout the week, and an advance of 3 points. American Tele- 
graph & Cable closed at 8634, a net gain of 2 points. Following are 
the closing quotations of April 19: 





NEW YORE. 
Apl.12 Apl. 19 . Apl.12 Apl. 19 
Allis-Chalmers Co. ......... 74 634 Electric Vehicle...... ..... 7 534 
Allis-Chalmers Co. pfd.. ... 40 40 Electric Vehicle pfd. ...... 10 9 
American Tel. & “able..... 84 85 General Electric. ..........- 164 16346 
American Tel. & Tel........ 126% 126 Hudson River Tel..........- 3 oe 
American Dist. Tel.......... 23 23 ae St. Ry........- 11634 91114 
Brooklyn Rapid Transit.... 4654 4454 oe eM ee eer ve ne 
Commercial Cable.......... 165 170 OED TE vviccrvgeccess exe mn ee 
Hiectric Boat.............. @ 24 Western Union Tel...... ... 8834 8834 
Electric Boat pfd........... 50 57 Westinghouse com.......... 160 159 
Electric Lead Reduction... % * Westinghouse pfd........... 175 175 
BOSTON. 

Apl.12 Apl.19 Apl1.12 Apl. 19 
American Tel. & Tel .. .... 126% i Western Tel. & Tel. pfd..... 80 oi 
Cumberland Telephone.... L113 Mexican Telephone......... 1 
Edison Wlec. Illum.......... 23744 New England Telephone. .. 121 
Gerreral Electric.............  «. Mass. Elec. Ry...........--- 2044 
Western Tel. & Tel.......... 8 = Mass. Elec. Ry. pfd...... : we 

PHILADELPHIA, 

Ap1.12 Apl. 19 Apl.12 Apl. 19 
Ametiqnn Railways......... 43 44 Phila. Traction..... ........ 96 95% 
Elec, Storage battery... ... 57 57 Phila. Electric ee 536 
Elec. Storage Battery pfd. 57 57 Phila. Rapid Trans......... 13% 13% 
Elec. Co. of America. . .... 8 8 

CHICAGO, 

Apl.12 Apl. 19 Apl.12 Ap]. 19 
Central Union Tel. ......... > A National Carbon pfd........ 100 100 
Ohicago Edison.............. 150 is Metropolitan Elev.com..... 15 15 
Ohicago City Ry.... ........ 160 155 Union Traction ........+.... 5% 54 
CHU UE. OOD, 00 oes ccaccce ce 115 Union Traction pfd......... 3046 3044 
National Carbon... ......... 28 28 


*Asked 


CABLE REAL ESTATE PURCHASE.—Ex-Congressman Jef- 
ferson M. Levy has sold out his interest in the Commercial Cable 
Building Company, New York City, to Clarence H. Mackay, leaving 
Mr. Mackay practically in sole control. The company owns the 
Commercial Cable Building at 20 Broad Street, running through 
to New Street, adjoining the Stock Exchange. Just what was the 
extent of Mr. Levy’s ownership in the property is not known, but he 
is generally understood to have held about a one-half interest, having 
been the former owner of the site upon which the building was 
erected. The structure is twenty stories in height and covers a plot 
of about three city lots, although the company’s holdings were in- 
creased two years ago by the purchase of adjoining property on New 
Street and Exchange Place. The site of the present building was 
transferred to the Commercial Cable Building Company on August 
22, 1895, for an expressed consideration of $1,126,300. The value of 
the property to-day, ground and building, is believed to be in the 
neighborhood of $3,000,000. It is assessed for taxation this year 
at $1,850,000. Through the purchase by the Commercial Cable 
Building Company of the diminutive lot at the northeast corner of 
Exchange Place and New Street, owned by William F. Havemeyer, 


what had promised to be a long-drawn-out real estate war at that 
point bids fair to be ended. Mr. Havemeyer’s parcel measures 34.5 
by 26.10 ft. and is now covered by a little old three-story building. 
The Commercial Cable Company is said to propose an addition on it. 


GENERAL ELECTRIC BUSINESS.—The Wall Strect Jour- 
nal has the following: “General Electric orders for electric ap- 
paratus have fallen off the past six months by between 5 and Io per 
cent. Factories are working in many departments overtime on old 
orders, but new orders not forthcoming for electric construction in 
volume equal to a year ago. It is understood that General Electric 
the past year has done about $36,000,000 of gross, of which it is said 
that $12,000,q@00 has been wire, repairs and small material. It is not 
expected that the business of the present year will equal that of the 
year just ended. The General Electric Company is in strong financial 
position and never again expects to have to wrestle with debts what- 
ever may be the size of any industrial depression. This is why it 
will sell stock even to take care of such a small matter as the $3,000,- 
ooo of debt inherited from the Stanley Electric Company. The Gen- 
eral Electric Company could throw away all its three great plants at 
Schenectady, N. Y., Lynn, Mass., and Harrison, N. J., and pay $100 
per share to its stockholders from its net treasury assets.” 


ALLIS-CHALMERS POLICY.—The better to put itself in 
position to make adequately the changes in its equipment for electri- 
cal and turbine manufacturing, etc., the Allis-Chalmers Company 
has passed the quarterly dividend on its preferred stock. The com- 
pany is understood to have net working capital of considerably over 
$7,000,000, but proposes to strengthen its position and resources in 
every way. The Allis-Chalmers Company has $16,000,000 of 7 per 
cent. cumulative preferred stock and $20,000,000 common stock. It 
has no funded debt. No dividends have been paid on the common 
stock. The preferred dividend has been paid quarterly since the 
formation of the company, three years ago. In the first year’s opera- 
tion the company reported net profits of $1,442,259. Last year it 
reported $1,653,576. In the first year its balance sheet showed cash 
on hand, $4,514,167; in the second year, $1,628,009. The latest sales 
of the preferred have been around 43 and of the common at 7%. 
The balance sheet of April 30, 1903, showed also net current assets 


of $7,871,342. 
INDIANA UNION TRACTION.—Indiana Union Traction Com- 
pany reports results for the calendar year 1903 as follows: 





GEORG CRTTIN GE 2 66 06sec ces sete sescerresescvcssceseeseneseeson $1,118,951 
INU 65 ob cxs obs PARE Es 4 'MO CRD Os <ed.o aba bos bn vase e oes 620,136 
Total net receipts.....cscccccssee. cesses ohio Sea eseese oe ie $498,815 
Fixed charges, including interest, taxes and licenses, and dividends on 
preferred stock of Union Traction Company of Indiana........... 358,511 
Net income for the year, applicable to rental payments.............- $240,304 


DIXON CRUCIBLE COMPANY.—The Joseph Dixon Crucible 
Company, of Jersey City, held its annual meeting April 18. These 
directors were elected: E. F. C. Young, John A. Walker, George T. 
Smith, Edward L. Young, William Murray, Joseph D. Bedle and 
George C. Long. The directors subsequently elected Edward L. 
Young president, John D. Walker vice-president and George C. Long 
secretary and treasurer. 


MARCONI COMPANY.—At a meeting of the Marconi Wire- 
less Telegraph Company, held in Jersey City on April 18, James W. 
Pike, J. P. Cotton and G. Marconi were elected directors to serve 
terms of five years, and H. H. McClure to serve until 1907. One of 
the directors outlined the work accomplished and the rapid strides 
with which the work of wireless telegraphy is being carried to a 
successful issue. 


DIVIDENDS.—The Chicago Edison Company’s directors have 
declared the regular quarterly dividend of 2 per cent., payable May 
2. The National Carbon regular quarterly 134 per cent. preferred 
dividend is payable May 14. The directors of the American Gramo- 
phone Company have declared the regular 134 per cent. preferred 
quarterly dividend, payable May 15, to stockholders of record May 2. 


W. U. BONDS.—The governing committee of the New York 
Stock Exchange has listed Western Union Telegraph Company 
$1,000,000 additional 4% per cent. funding and rea! estate mortgage 
fifty-year coupon bonds, making the total amount listed to date $17,- 
000,000. 
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Commercial Intelligence. 


THE WEEK IN TRADE.—Reports of trade are not as satis- 


factory as they should be for this season, the chief reason being the 
unseasonably cool weather, which has a retarding effect along all 
lines. Business, as a result, was irregular, but the feeling is hope- 
ful, the advent of warmer weather being the only factor lacking to 
instill new life. Foreign trade returns were more favorable to 
manufacturing than to agricultural interests. The industrial sit- 
uation is not entirely favorable. The cotton goods industry is stead- 
ily curtailing production, but there is increased production, con- 
sumption and demand from various sources for iron and steel; coal, 
coke and lumber. Other industries are lagging. Notwithstanding 
the disappointing condition of spring trade in general, several mar- 
kets report good orders for future delivery. Collections are not im- 
proved. Trade on the Pacific Coast is affected by backward weather, 
and in San Francisco labor conditions are very unsatisfactory. Iron 
was quieter. Finished products are in good demand, but manufac- 
turers are buying merely to fill requirements. Some heavy trans- 
actions in cars are expected, there being a call for nearly 10,000 
of them by several roads. The copper market, while firm, remains 
practically unchanged as to prices, Lake being quoted at 13% to 
133¢c.; electrolytic, 13% to 13%4c., and casting stock 127% to 13%c. 
Transactions were on a limited scale as far as home consumers are 
concerned. The business failures for the week ending April 14, ac- 
cording to Bradstreet’s, numbered 198, against 201 the week previous 
and 160 the corresponding week last year. 

SOME CROCKER-WHEELER ORDERS.—The Crocker- Wheeler 
Company, through its New York office, under the management of 
F. B. De Gress, has secured a contract for a 100-kw engine type 
generator, to be direct-connected to a Ball & Wood engine for the 
Clear Creek Mining Company, Arbacoochee, Ala. The machinery 
will be used for general power purposes. The C. Martens Company, 
which operates a large bakery in Jersey City, has ordered four motors 
ranging from 3 hp to 15 hp. The Solvay Process Company, Syra- 
cuse, N. Y., has requisitioned for eight 12-hp motors for driving 
cranes. The Ansonia (Conn.) O. & C. Company has ordered a 50- 
kw belted generator for installation in its corset fittings factory. The 
New England Engineering Company, of New Haven, Conn., has or- 
dered for the fifth time a number of small motors, which are to be 
used for ventilating apparatus in Yale University. The Eolian Com- 
pany has called for three motors ranging up to 10 hp for its plant 
at 157 East Thirty-second Street. The Belvedere-Stratford Hotel, 
at Philadelphia, is to be installed with two small motor dynamos for 
the bell service; and C. S. Robinson & Co., of Princeton, N. J., have 
ordered some motors for their printing plant. Mr. De Gress reports 
that the amount of business handled through the New York offices 
this year has been on a par with that secured up to a similar period 
in 1903, large as that was. 

STILWELL- BIERCE & SMITH- VAILE COMPANY.—The 
Stilwell-Bierce & Smith-Vaile Company, of Dayton, Ohio, has taken 
a lease of the extensive ground floor and basement at 93 Liberty 
Street, now being vacated by Stanley & Patterson, and _ will 
take possession about May 1. A very large stock of standard 
size pumping machinery—power, steam and marine—also Vic- 
tor turbines, air compressors, feed water heaters and other spe- 
cialties, will be carried. A full dine of pumps and spare parts will 
also be on hand. The present New York offices of the company, 
in the Washington Life Building, will be removed to the new prem- 
ises. The local sales organization of the company will be consider- 
ably strengthened. Six new men are now being engaged. Each 
machinery department will be under separate supervision and ma- 
chinists will be on hand to erect and overhaul machinery. The man- 
agement of the New York end of the company’s business will, as 
heretofore, be in charge of G. W. Neff, the Eastern manager. 

WESTINGHOUSE EQUIPMENT FOR CERRO DE PASCO 
MINES.—The Cerro de Pasco Mining Company, in which J. B: 
Haggin is the leading spirit, and of which Frank Klepetko, Battery 
Park Building, New York, is the consulting engineer, has awarded 
the contract to the Westinghouse Electric & Manufacturing Com- 
pany for the electrical equipment to be installed at its huge copper 
smelter, etc., now under construction at Cerro de Pasco, Peru. The 
generating equipment will be of 350-kw capacity—one unit. This 
machine will be direct-connected to a cross-compound engine to 
be built by the Nordberg Manufacturing Company, of Milwaukee, 
Wis. Fourteen Westinghouse motors varying in capacity from Io 
hp to 100 hp will be used for driving machinery in the foundry, 
sampling mill and machine shops. 

150,000 LIGHTS FOR CONEY ISLAND.—The Wonderland 
Company has organized recently under the laws of the State of 
New York with a capital of $1,200,000, to operate a huge amusement 
resort entitled “Dreamland,” in Coney Island, in which electricity 
will play a most important part. There will be upwards of 150,000 
lights, the ballroom alone using 15,000. Ex-State Senator Rey- 
nolds is president of the company. Others largely interested are 
P. B. Purdy, J. H. Wythe, W. G. Groves and George E. Hall. The 
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chief engineer of the company is C. C. Harley, an old Brooklyn 
Kdison man. Power will be furnished by the Brooklyn Edison 
Company. Stanley & Patterson, 93 Liberty Street, have secured a 
contract reported to be valued at more than $50,000, for furnishing 
various supplies, etc. 

EQUIPMENT FOR NEW BABBITT SOAP FACTORY.— 
B. T. Babbitt, the soap manufacturer, of 64-84 Washington Street, 
New York, is to construct a large plant at Granton, N: J., which will 
be electrically operated throughout. Howard R. Barton has been 
retained as consulting electrical engineer in the matter. He is now 
engaged in drawing up the plans, etc., and contracts for the neces- 
sary equipment are expected to be let inside of 30 days. The capacity 
of the plant will be about 500 hp. There will be two generating 
units of 150-kw capacity each. Fully fifty motors will be employed 
ranging in capacity from I hp to 20 hp. They will be operated 
mostly in groups. 

THE ALLIS-CHALMERS COMPANY has lately sold to the 
Interborough Rapid Transit Company a surface condensing outfit 
to be used in connection with a 5,500-kw steam turbine, which is 
to be installed at the Manhattan power station, Seventy-fourth Street 
and East River, New York. This surface condenser has been 
especially designed for use with steam turbines to give the high 
vacuum which is required for this class of work, and will be built at 
the Allis-Chalmers works at Scranton, at which place a condensing 
machinery department has been established, and where the company 
intends to build condensers to meet every condition. 

ELECTRIC CRANES FOR PERU COPPER PLANT.—The 
Alliance (Ohio) Machine Company has been allotted an interesting 
contract for electric cranes to be installed in the converter plant 
being built by the Cerro de Pasco Mining Company, Peru, for which 
Frank Klepetko is consulting engineer. There will be a 40-ton al- 
ternating-current crane fitted with two auxiliary hoists of 15-tons 
capacity each. The motors will be of Westinghouse type F build. 
They will be of 75-hp, 15-hp and 1o-hp capacity. A 10-ton crane 
with two auxiliary hoists to be operated by Westinghouse motors— 
three of 20 hp each, has also been ordered. 

EQUIPMENT FOR DRESSED BEEF PLANT.—The United 
Dressed Beef Company, First Avenue and Forty-third Street, New 
York, let a contract recently for the complete electrical equipment 
of its plant. The capacity will be 300 hp. There will be a 200-kw 
engine type generator of Crocker-Wheeler build direct-connected 
to a Fitchburg engine. The motor equipment will consist of eleven 
machines aggregating 170 hp and varying in capacity from 5 hp to 
35 hp. The plant is to be installed under the supervision of A. G. 
Koenig, chief engineer of the United Company. 

SHAW ELECTRIC CRANE ORDERS.—The Shaw Electric 
Crane Company, of Muskegon, Mich., has secured a substantial con- 
tract for cranes to be installed in the new locomotive shops at Spen- 
cer, N. C., of the Southern Railway. The contract calls for two 
60-ton cranes and one each of 10-tons and 5-tons capacity. The 60- 
ton cranes will have 10-ton auxiliary hoists. The Indianapolis Light 
& Power Company has ordered a 50-ton crane with an auxiliary 
hoist of 10-tons capacity for installation in its new power station at 
Indianapolis. 

LIGHTING EQUIPMENT FOR HALL OF RECORDS.—A 
450-kw lighting equipment is to be installed in the new Hall of 
Records. The C. L. Eidlitz Company, 1168 Broadway, secured the 
contract. There will be two 150-kw and one 100-kw Crocker- 
Wheeler generators, also a 50-kw machine of same build. The en- 
gines for the larger generators will be Brown Corliss, while a Water- 
town engine will drive the 50-kw machine. 

1,800-KW PLANT FOR NEW WANAMAKER STORE.—An 
1,800-kw electric generating plant is to be installed in the new Wan- 
amaker store to be constructed at Eighth and Ninth Streets and 
Broadway, by the Thompson-Starrett Company, 51 Wall Street. The 
contracts for the electrical equipment, consisting of six units of 300- 
kw capacity each, will be sub-let by Mr. Babbitt, the electrical engi- 
neer of the company. 

TELEPHONE SUPPLY MANUFACTURING.—Various ru- 
mors are floating about in Chicago regarding the formation of an 
independent telephone manufacturing company to be controlled on 
a co-operative basis by independent telephone exchange companies. 
Nothing definite seems to have materialized. The name of Mr. James 
E. Keelyn has been mentioned in connection with the enterprise. 


GOUBERT HEATERS FOR JAPAN.—The Goubert Manufac- 
turing Company, Singer Building, New York, has a number of 
orders in hand for its specialties to be installed in Japanese electric 
plants. The Hanshin Electric Railway Company has ordered Gou- 
bert heating apparatus and one of the largest copper mines will also 
have Goubert heaters in its electric power plant. 

SHELLAC is advancing again in price and is quoted now at 51 
cents a pound. Stock are light, due, it is said, to a drought in India, 
from which it will take a long time to recover. 


POLICE TELEGRAPH SYSTEM WANTED.—The city of 
Johnstown, Pa., is in the market for a police telegraph system and 
correspondence is solicited. 




















































































General Hews. 
THE TELEPHONE. 


CAMDEN, ARK.—The Ouachita Telephone Company of this city has been 
incorporated with a capital stock of $25,000, of which $10,000 has been sub- 
scribed. M. A. Joy is president; H. P. Snead, vice-president, and W. P. 
Ritchie, secretary and treasurer. 

WATERBURY, CONN.—The Southern New England Telephone Company 
is planning to install a complete system of underground subway for its main 
lines in this city. 

COEUR D’ALENE, IDA.—The Rocky Mountain Bell Telephone Company 
will extend its system within a few months in all directions from this point 
throughout the county. 

CARTHAGE, ILL.—The Mississigpi Valley Telephone Company has been 
formed here. 

HARDIN, ILL.—The Farmers’ Telephone Company will extend its line 
from Hardin southward to Meppin. 

ARCOLA, ILL.—The Arcola Grain, Coal & Telephone Company has in- 
creased its capital stock from $5000 to $8000. 

TREMONT, ILL.—The Tremont Independent Telephone Exchange has in- 
corporated with a capital stock of $20,000. Mr. A. J. Davis is president. 





UPPER ALTON, ILL.—A farmers’ mutual telephone company has been 
organized east of this place by 35 farmers. They-have decided to apply for 
a franchise to install a private telephone system in Upper Alton. 

PEORIA, ILL.—Telephone and telegraph communication between here and 
Tazewell County points was entirely shut off by the fall of part of a bridge 
over the Illinois River at this city on April 4, caused by the undermining of 
two piers by the floods. 


CHICAGO, ILL.—Miss Mary Schultz, who was an operator for the Chicago 
Telephone Company, was given a verdict of $15,000 against the company for 
an accident while employed at the switchboard, which, it is alleged, caused 
deafness in her left ear. It is said that she received an electric shock from 


the receiver. 


MARION, IND.—The Roann Telephone Company is making preparations to 
extend and enlarge its plant. 


INDIANAPOLIS, IND.—The Waupecong Home Telephone Company, of 
Waupecong, Miami County, has been incorporated. M. D. Hensler heads the 
board of directors. 

GREENFIELD, IND.—The Cleveland Telephone Company, of Hancock 
County, has been incorporated. The incorporators are: E. H. Thomas, I. L. 
Sample, E. L. Furry and others. 


INDIANAPOLIS, IND.—The city council at a special meeting passed an 
ordinance permitting the New Telephone Company to transfer its franchise 
and holdings to the Indianapolis Telephone Company. 


WABASH, IND.—The city council has granted a franchise to the Central 
Union Telephone Company. The company has been doing buisness without 
a franchise for more than a year, during which time the council and company 
have been wrangling over the matter. 

SUMMITVILLE, IND.—The Delaware and Madison County Telephone 
Company has begun the work of changing instruments and installing its switch- 
board at Summitville to replace the one formerly operated by the Central 
Union Company, and which was owned by R. M. Inglis. The Central Union 
will now operate only a toll station line. 

GREENFIELD, IND.—The Blue River Telephone Company, of Hancock 
County, has increased its capital. The company was organized a year ago to 
furnish the farmers of Blue River township with reliable telephone service. 
The demands for telephones and the necessity for extending the lines has 
been so steady that an increase of capital was necessary to provide a new 
switchboard and other material. The improvements will be made at once. 

EVANSVILLE, IND.—A permanent injunction against the Municipal Tele- 
phone Company, of Evansville, preventing it from doing business under the 
franchise granted some time ago by the city council, was issued April 8 by 
Special Judge W. D. Robinson, of the Indiana Appellate Court. This action 
creates a peculiar situation here. The Cumberland Company has been de- 
clared franchiseless. The city is now in a position to obtain the best advantage 
in the matter of granting a franchise. 

RUSHVILLE, IND.—The annual meeting of the stockholders of the Rush- 
ville Co-operative Telephone Company was held last week. The secretary- 
treasurer’s report showed the receipts for the year to be $15,404.19. Rentals 
for stockholders for residences were raised from 75 cents to $1, and for 
business houses from $1.25 to $1.50. H. E. Barrett, W. D. Root, B. L. McFar- 
lan and T. M. Green were elected directors. 

POCAHONTAS. IA.—The Pomeroy-Palmer Telephone Company has 
been formed here to build a rural line. 

STUART, IA.—The Lincoln & Stuart Telephone Company will build 
an exchange here. 

TAMA, IA.—The Tama Telephone Company has been incorporated with 
a capital stock of $150,000. 

STORY CITY, IA.—The Gilbert & Story City Telephone Company has 
been formed to build a rural line. 

DUNCOMBE, IA.—The Duncombe Telephone Company has applied for 
a franchise to install an exchange here. 

DES MOINES, IA.—The Mutual Telephone Company will remodel and 
reconstruct its exchange and install entirely new equipment at a cost of $250,000. 
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A new switchboard, having a capacity of 10,000 lines, is included in the new 
plans. It is stated that Stromberg-Carlson apparatus will be used. 

SEMIWAY, KY.—The Cumberland Telephone Company is building a line 
from Rumsey to this place. 

MIO, MICH.—Mio Telephone Company has been incorporated with a capital 
stock of $2000. 

DETROIT, MICH.—It was reported recently that the People’s Telephone 
Company had sold its Detroit property to the Michigan Telephone Company 
for $175,000. This report, however, is denied by Mr. J. B. Corliss, who has 
the disposal of the People’s Telephone Company property. 


HANSKA, MINN.—The Hanska Rural Telephone Company has been formed 
here. 

LAKE CITY, MINN.—The Dwelle Telephone Company will extend its lines 
this year. 

WINONA, MINN.—The Winona Telephone Company will build several 
branch lines this spring. 

OWATONNA, MINN.—The Northwestern Telephone Exchange Company 
will rebuild its local exchange. 

AITKEN, MINN.—The Aitken & Grand Rapids Telephone Company has 
been organized here and will soon build a line. e 

COTTONWOOD, MINN.—The Home Telephone Company has been incor- 
porated with a capital stock of $10,000. The directors are: L. S. Reishus, 
Chas. Catlin and others. 

MINNEAPOLIS, MINN.—The Northwestern Telephone Exchange will 
make extensive improvements to its system in the twin cities, extending the 
subway system and installing considerable cable. 

RENVILLE, MINN.—The Renville Rural Telephone Company has been 
incorporated with a capital stock of $20,000 and will connect a number of 
towns under 2000 inhabitants by means of rural telephone lines. The incor- 
porators are: A. E. Carver, A. E. Rieke, S. W. Smith, Paul Albrecht and C. 
W. Parsons, of Fairfax, and O. W. Harris and R. E. O’Keefe, of Franklin. 

PELICAN RAPIDS, MINN.—The Pelican Telephone Company has been 
incorporated with a capital of $25,000, and has purchased the rural lines of 
the Fergus Telephone Company in this vicinity. The officers are: J. P. Wal- 
lace, president; C. M. Carr, vice-president; N. P. Moen, secretary; C. L. 
Ward, treasurer; C. D. Haugen, Knuts Steenerson and O. J. Morrison, di- 
rectors. 

PARIS, MO.—The Mutual Telephone Company is building a line from this 
place to Long Branch. 

MEXICO, MO.—The telephone managers in Audrain County are making an 
effort to form an independent union of all the smaller companies in this sec- 
tion. A telephone franchise in this city will be applied for. 


ST. LOUIS, MO.—Mr. L. W. Stanton, the consulting telephone engineer 
of Cleveland, Ohio, is supervising the installation of an all-cable -telephone 
plant of between two and three hundred telephones, for the Controller Com- 
pany of America, on the World’s Fair Grounds, St. Louis. All the telephones 
used will be of the measured service type, manufactured by the Controller 
Company of America. 

ALEXANDRIA, NEB.—The Farmers’ Telephone Company has been incor- 
porated with a capital stock of $5000. 

ELBA, NEB.—The Howard County Telephone Company has been incor- 
porated with a capital stock of $25,000. 

PASSAIC, N. J.—The New York Automatic Telephone Company has -been 
incorporated here with a capital stock of $50,000. The incorporators are: 
Charles R. Newman, George Roegnes and A. C, Gilgen. 


MIDDLETOWN, N. Y.—The Scotchtown Telephone Company has been in- 
corporated with a capital stock of $2000. The directors are Herbert Mills, 
M. H. Santee and others, 

ALBANY, N. Y.—The Ulysses Co-operative Telephone Company, of Jack- 
sonville, N. Y., has been incorporated with a capital stock of $7200. The 
directors are: S. W. Meckell, F. A. Miller and others. 

HAMLIN, N. Y.—The Hamlin Telephone Company has been organized by 
local business men to build a line from Hamlin to Morton. The officers of 
the company are: President, D. R. Singleton; vice-president, Christopher Rath; 
secretary, H. F. Newman; treasurer, Charles Baase. 

SOMERVILLE, OHIO.—The Hamilton Home ’Phone Company has secured 
a ffanchise from the village council. 

COLUMBUS, OHIO.—The Albany & Vails Mills Telephone Company has 
reduced its capital stock from $10,000 to $1000. 


FULTON, OHIO.—The Fulton Telephone Company has been incorporated 
with a capital stock of $5000 by E. E. Jackson and Chas. Feldon. 

ENGLEWOOD, OHIO.—The West Milton Home Telephone Company will 
install new exchanges at Laura and Englewood and make other improvements. 

LAMARTIN, OHIO.—The Dining Fork Telephone Company has been in- 
corporated with a capital stock of $10,000. The directors are: E. H. Kennedy, 
J. Harrison and others. 

TROTWOOD, OHIO.—The Trotwood Home Telephone Company has been 
incorporated with a capital stock of $10,000. The directors are: S. A. Bless- 
ing, W. L. Bosler and others. 

MANCHESTER, OHIO.—The Brown Telephone Company has been incor- 
porated with a capital stock of $20,000 by O. E. Bare and others. The lines 
of this company will connect several towns in this vicinity. 

WILLAMETTE FALLS, ORE.—The W. W. Telephone Company has been 
incorporated with a capital stock of $10,000 by Guy Cross, C. G. Huntlet, G. 
H. Rogers and C. Baker. It is proposed to build a line from Willamette to 
Stafford. 

GRIP, PA.—The Farmers’ Union Telephone Company has been incorporated 
with a capital stock of $5000. 
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SCRANTON, PA.—-The Pennsylvania Telephone Company has refused to 
furnish. the fire alarm service after July 1. The city may have to issue $50,000 
in bonds to intsall a system of its own. 


BUFFALO, GAP, S. D.—The Cheyenne River Telephone Company has been 
incorporated with a capital stock of $10,000. 


ABERDEEN, S, D.—The Dakota Central Telephone Company will expend 
a large amount of money in extensions and improvements this summer. 


BROWNSVILLE, TEX.—W. H. Johnson and Mrs. J. M. Ellis contem- 
plate establishing a local telephone exchange here. They will also build long 
distance telephone lines. 

SAN ANTONIO, TEX.—The San Antonio Telephone Company is prepar- 
ing to make improvements to its local system here to the amount of $100,000. 
D. A. Walker, of Columbus, Ohio, is president of the company. 

HOUSTON, TEX.—The switchboard of the Southwestern Telegraph and 
Telephone Company’s exchange in this city was damaged by fire April 2. The 
fire started either by lightning or a cross with an electric light wire. Four 
thousand telephones were affected. 

SALT LAKE, UTAH.—The Southern Utah Telephone Company has been 
incorporated with a capital stock of $5000. R. C. Lund and E. H. Snow are 
among the directors. 

SUSSEX, VA.—The Sussex and Southside Telephone and Telegraph Com- 
pany has been incorporated with a capital stock of $5000. 

CHETEK, WIS.—The Dunn County Telephone Company will establish a 
local exchange here. 


GREEN BAY, WIS.—The Wisconsin Telephone Company will install an 
underground system here. 
CADIZ, WIS.—The Cadiz Central Telephone Company has been incor- 


porated with E. L. Divan as president. 


BLACK RIVER FALLS. WIS.—The Central Wisconsin Telephone Company 
has increased its capital stock from $5000 to $50,000. 


IOLA, WIS.—The Iola Telephone Company has been incorporated with a 
capital stock of $5000. The directors are: N. H. Johnson, F. W. Black and 
others. 

ROBERTS, WIS.—The Roberts Telephone Company has been incorporated 
with a capital stock of $5000. The directors are: G. W. Turner, A. J. Walker 
and others. 


MONDOVI, WIS.—The Mondovi Telephone Company has been incorporated 
with a capital stock of $24,000. The directors are: B. S. Lockwood, S. H. 
Hubbard and others. 

VANCOUVER, B. C.—The International Telephone Company has com- 
pleted arrangements whereby Vancouver and other places on Vancouver Island 
will be placed in telephonic connection with points on the main land as far 
south as Portland, Ore. The company is an amalgamation of the long distance 
telephone companies operating in British Columbia and is about to traverse 
the American islands in the Gulf of Georgia at the mouth of Puget Sound. 
The new company is capitalized at over $150,000. 

ALBUQUERQUE, N. M.—It is reported that the Colorado Telephone Com- 
pany, with headquarters at Denver, Col., will extend its lines to this place. 





ELECTRIC LIGHT AND POWER. 


JACKSON, ALA.--B. H. Warren is interested in an electric light plant for 
Jackson. 

MORRISVILLE, ALA.—Louis J. Morris, of the Morris Mfg. Company, at 
Morrisville, it is stated, has signed a contract with the Talladega Light and 
Power Company for the construction of a dam at Choccolocco Creek to cost 
$25,000. The dam will be used to generate power for an electric plant. 

BERKELEY, CAL.—The Berkeley Electric Co. has secured the contract for 
lighting the city for 2 years beginning April 1 for 160 lamps at $6 each. 

VICTOR, COL.—Citizens are considering the building of a co-operative 
electric light plant. They are dissatisfied with the rates charged by the ex- 
isting two companies. 

WOODBURY, CONN.—It is proposed to establish an electric light plant 
here. E. S. Boyd can give information. 

DOVER, DEL.—The Water and Light Committee of the town council has 
recommended that $8,500 be expended for improvements to the water and 
lighting plant. 

JACKSONVILLE, FLA.- 


light plant. ; 
GREENSBORO, GA.—The council has granted T. B. Rice, of Greensboro, 


and R. L. West, of Atlanta, a franchise for an electric light plant. 

COLUMBUS, GA.—The council has accepted the proposition of the Co- 
lumbus Railway Company to furnish street lighting for 1905 at $60 per arc 
light per year. 

BOISE, IDAHO.—The Idaho Brewing Company has installed electric power 
apparatus for the operation of its plant. 

OTTAWA, ILL.—It will cost $8,000 to install an electric light plant in 
Ottawa according to estimates. 

RIDGEFARM, ILL.—A new company has been organized by Cc. O. Linn and 
Wm. Henderson to construct an electric light plant. 

CHICAGO, ILL.—The Commonwealth Electric Co. has purchased prop- 
erty on Chicago River adjacent to its works, and it will be used for extensions. 

PICKNEYVILLE, ILL.—Bids are wanted May 2 for constructing an elec- 
tric light plant and for power for the city water works pumping station. A 
franchise will be granted to the operating company for a term of 15 years. 
Thirty-five arc lights are required for city lighting. Peter J. Hamm is city clerk. 

CHICAGO, ILL.—The North Shore Electric Railway has increased its capital 
stock from $750,000 to $1,250,000, for the purpose of taking over the electric 


A s5o0o0-kw generator is wanted for the city electric 


ELECTRICAL WORLD anp ENGINEER. 





791 


light plants at River Forest, Elmhurst, Melrose Park and Maywood. This wilk 
make 16 villages included in the operation of the company, extending from 
Waukegan down to Evanston and out near the Desplaines River along the’ 
western limits of Chicago. A bond issue will also be made in the near future. 


EVANSVILLE, IND.—The Jasper Ind., town board, April 13, purchased’ 
the electric light plant of that place and it will be operated by the city. 

BICKNELL, IND.—The county commissioners have granted J. H. Barr & 
Co. a franchise to construct an electric light and power plant in Bicknell. 

FT. WAYNE, IND.—The Ft. Wayne Electric Light & Power Company’ 
has completed its organization and will at once begin the reconstruction of ite’ 
plant. 

BOONVILLE, IND.—The City Light & Power Company, of Boonville, has 
been incorporated. J. F. Katterjohn, Jno. F. Hepp and S. W. Hart and others 
are the incorporators. 

INDIANAPOLIS, IND.—The Indianapolis Light & Power Company has 
filed amended articles of incorporation whereby the company’s powers are 
broadened. The amended articles allows the company to mine coal, equip 
coal mines and other cities with apparatus for electric light and power. 

MASON CITY, IA.—The 
light plant. 


citizens have voted to construct an electric 


FRANKFORT, KY.—The Princeton Electric Light & Power Company, of 
Caldwell County, has been incorporated with a capital stock of $25,000. 

WICKLIFFE, KY.—Bids are wanted May 2 for furnishing one 60-kw 
alternator; 60-cycle, single-phase engine type alternator, to be connected to 
and operated by an engine of sufficient proper size; also alternating service 
system of 25 arc lamps complete, with regulating transformers, 17 arc lamps 
of 6.6 amp. capacity, etc. G. P. Prentis is chairman of the light committee. 

WICOMICO, MD.—The Wicomico Electric Power Co., composed of Chas. 
R. Disharoon, Jesse D. Price, Thos, Perry, and others, will apply for a charter. 


BALTIMORE, MD.—Chief Engineer Phelps has received authority from 
the electrical commission to make extensions of the house-to-house subway. 
system. 

ROCKVILLE, MD.—The Mayor and council of Kensington, this county, 
have abandoned the idea of bonding the town for $50,000 for the purpose of 
establishing an electric light and water plant. A bill was prepared to be sent 
to Annapolis, but met with strong opposition on the part of taxpayers. It 
was decided by the council to defer the matter indefinitely. 


GREENFIELD, MASS.—A committee has been appointed to secure est 
mates on the cost of installing an electric plant. 


WESTFIELD, MASS.—At the annual town meeting April 4 $10,500 was 
appropriatéd for installing and operating a municipal power plant. Owen E, 
Parks is town engineer. 

BAY CITY, MICH.—tThe citizens have voted to issue $50,000 bonds to en- / 
large the city lighting station for commercial lighting. / 

IONIA, MICH.—tThe plant and buildings of the Ionia Electric Light Co. at 
Wagar’s dam, 4 miles east of here, were washed away on March 25. The loss 
is about $15,000. 

ANN ARBOR, MICH.—The Michigan Milling Company and Frank Corn- 
well are interested in the construction of an electric light and power plant to 
cost about $150,000. 

MARQUETTE, MICH.—It is stated that the municipal electric lighting 
plant shows a net revenue of nearly $13,000 for the fiscal year just closed 
with all interest charges defrayed, a liberal allowance for depreciation, bond 
payment of $5000, etc. It is expected that the plant will ultimately pay off 
its bonds and reimburse the city for the amount originally invested. 

BIRD ISLAND, MINN.—L. A. Tinnes has petitioned for a franchise for 
an electric light plant. 

ATWATER, MINN.—The question of establishing water works and an ele~ 
tric light plant is under consideration by the council. 


NEW PRAGUE, MINN.—Bids are wanted April 18 for furnishing and im 


stalling an engine, boiler, etc., in the city power house. Albert J. Rynds is city 
clerk. 
ST. PAUL, MINN.—G. S. Edmondstone, 518 Globe Bldg., chief engineer 


Cannon River Electric Company, writes that the company is preparing to build 
a dam and power house and install hydraulic and electric machinery for the 
development of 2000 kw on Cannon River, near St. Paul. 

ST. LOUIS, MO.—Application was made in the United States Court to 
have the Farmington, Mo., electric light and ice company declared bankrupt. 
The petition was presented by various creditors. 

CHARLESTON, MO.—The 
pany has been incorporated with a capital stock of $100,000. 
are Handy Moore, J. E. Armstrong and R. B. Boyce. 

MOBERLY, MO.—At a special election April 15, it was voted to grant the 
Moberly Light, Power & Fuel Company the right to construct, maintain and 
operate an electric and gaslight, power and fuel plant in Moberly, also to legal- 
ize a contract for ten years with the said company. 

OSYKA, MISS.—The citizens have voted to issue $15,000 bonds for water 
works and an electric light plant. 

LINCOLN, NEB.—It was voted April 5 to issue $65,000 bonds for the com 
struction of an electric light plant. T. H. Pratt is county clerk. 

ATLANTIC CITY, N. J.—The Brigantine Transportation Company, which 
supplies electric lights to Brigantine, N. J., is to be sold out by the 
receiver, Mr. R. D. A. Parrott. There is no electric light plant in Brigantine. 

MIDDLEPORT, N. Y.—The Albion Electric Light and Power Company has 
secured the contract for lighting the city by electricity at $60 per lamp per year. 

ALBANY, N. Y.—A bill has been introduced in the legislature providing 
for a commission to investigate the various methods of electric canal boat 
propulsion and report to the Governor and Legislature early in 1905. 


Light & Power Com- 
The incorporators 


Southwet Missouri Ice, 
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UTICA, N. Y.—The Utica Gas & Electric Company has elected the follow- 
ting-named officers: President, Anthony N. Brady, of Albany; vice-president, 
William E. Lewis; secretary, W. J. Cahill; treasurer, George H. Stack. 

WATKINS, N. Y.—The Watkins Consolidated Gas & Electric Co., Wat- 
«kins, N. Y., was recently sold by Mr. A. L. Sweeney to the Consolidated 
Electric Light & Traction Co. of Philadelphia. Mr. Sweeney says that the 
election which was held in the village recently, at which time municipal owner- 
ship was voted for, is undoubtedly illegal in view of the light in which the 
courts have viewed other similar elections occurring about the same time. 


FREMONT, N. C.—The council has under consideration the construction of 
an electric light plant. 

KENMARE, N. D.—I’. W. Amsler and A. B. Kerlin, of Devil’s Lake, have 
secured a franchise for an electric light plant. 

FREMONT, OHIO.—The Fremont Power & Light Company has been in- 
corporated, with a capital of $350,000, by capitalists of this city, Chicago, 
Waterloo and Auburn, Ind. 

‘COLUMBUS, OHIO.—A bill has been introduced in the Legislature pro- 
‘viding for the appointment of a State franchise commission to control street 
-and interurban railways, artificial gas, electric light, heat, power and water 
» companies. 

ST. MARYS, OHIO.—The city council has been asked for an appropriation 
for the improvement of the water works and electric light plant. It is pro- 
posed to purchase two water tube boilers of 300-hp each, one heater and puri- 
fier of 600-hp capacity, a smoke-stack, a dynamo, 100 enclosed arc lamps, an 
air compressor; drilling 3 wells, repairing and extending water mains and elec- 
tric light lines. 

LEWISTOWN, PA.—The contract for arc instead of incandescent lights has 
‘been awarded to the Lewistown Electric Light Company at $65 per light. 

NEW FREEDOM, PA.—W. H. Lowe, town secretary, writes that it is pro- 
posed to construct an electric light plant at a cost of $13,600. Bids will be 
received April 30. 

CRESSON, PA.—The Cresson Electric Light Co. has started operations 
since the installation of a new power house. Light was formerly supplied from 
a transmission line at 6000 volts from the Galletyin Electric Light Company’s 
,plant, 3 miles away. This line is still maintained for emergency at either end. 

LAWRENCEBURG, TENN.—tThe city council is investigating the cost of 
establishing an electric light plant. 

COLUMBIA, TENN.—Bids are wanted April 23 for furnishing 60 arc lights 
for a term of 10 years. W. A. Dale is chairman of the committee. 

SHERMAN, TEX.—The Sherman Light and Power Company has been or- 
ganized with a capital stock of $100,000. The incorporators are: J. Lobit, of 
“Galveston; E. P. Bomar, of GaineSville; W. P. Brents, M. B. Pitts and C. 
-N. Roberts, of Sherman. 

LOGAN, UTAH.—tThe citizens have voted to issue $12,000 bonds to com- 
plete the municipal electric light plant. 

BURLINGTON, VT.—The Northern Electric Co. has been incorporated with 
a capital of $20,000. 

RICHMOND, VA.—C. E. Bolling, superintendent of the water works in 
his annual report, estimates the cost of constructing an electric light plant at 
about $150,000. 

MILWAUKEE, WIS.—The citizens voted April 5 to issue $500,000 bonds for 
municipal lighting plant. 

CLINTON, WI1S.—There is no electric light plant in this place, gas being 
now the only medium of illumination. 

LADYSMITH, WIS.—The Ladysmith Light & Power Co. proposes to re- 
build its power house, recently burned, to cost about $3000. 

ANTIGO, WIS.—Mr. W. L. Elliott, proprietor of the electric light plant 
in this place, died last January and the estate is now in probate. Mr. John 
Wright is manager. 

LAKE GENEVA, WIS.—The Lake Geneva Water & Light Company sup- 
plies 27 arc lights for street lighting and 15 for private use. The company 
runs on the moonlight schedule and until midnight, the city paying $75 per 
year for its lights. 

ORILLIA, ONT.—The town of Orillia is now practically without light and 
power, the big concrete dam of the municipal electric plant at Ragged Rapids, 
on the Severn iver, having given way on April 7. The repairs to the dam 
will probably cost upwards of $10,000. The town’s old steam pumping plant 
will keep up the supply of water and a limited amount of light in the mean- 
time, while the various industries, dependent on the municipal electric plant 
for their light and power, will put in temporary steam plants. 





THE ELECTRIC RAILWAY. 


LEWISTON, IDAHO.—Judson Spofford and associates have asked the city 
council for a franchise for an electric street railway. The petitioners repre- 
sent the Lewiston & Southeastern Electric Railway Company, which has com- 
pleted a survey and is now ready to promote the building of an electric rail- 
way between Lewiston and Grangeville, with a branch line running to Nez 





Perce. 

KEWANEE, ILL.—The Galesburg & Kewenee Railway Company has an- 
amounced that a number of improvements will be made soon, among them the 
completion of the line to Galva. 

GALESBURG, ILL.—Plans are now being made by the promoters of the 
Western Illinois Traction Company for the taking up of the construction work 
on the lines in this city and on the interurban right of way between Mon- 
mouth and Galesburg, where it was left last fall. 

INDIANAPOLIS, IND.—The Indianapolis & Northwestern Traction Com- 
pany re-elected the present officers. A number of extensions will probably 
be made to the system this season. 
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EVANSVILLE, IND.—The Evansville &* Eastern Electric Railway Com- 
pany has incorporated to build an electric railway from Evansville to Rockport. 
The officers are: J. C. Haines, president; J. W. Fuquay, vice-president; M. 
S. Sontag, treasurer; L. C. Friek, secretary; W. I. Rudd, F. W. Reitz and 
W. L. Sontag, directors. ; 

TRIPOLI, IA.—A company is being organized here for the purpose 
of building an electric railway from Anamosa to Tripoli, and up the river to 
Nashua and Mason City. 

IOWA CITY, IA.—The citizens of this city, April 8, voted a twenty-five- 
year franchise to the Muscatine, Iowa City & Davenport Electric Railway 
Company. The surveys for the line have been completed and a large portion 
of the right of way acquired. 

ANNAPOLIS, MD.—A bill has been introduced in the House to incorporate 
the Stewartstown & Susquehanna Railway & Power Company. The incor- 
porators are: Thomas Mackenzie, Harry M. Benzinger, Joseph W. Galbraith, 
Clarence B. Hight, E. E. Mackenzie, Harry E. Kerr and Thomas H. Robin- 
son. The capital stock is $10,000, with privilege of increasing it to $500,000. 

BOSTON, MASS.—The Hartford & Springfield Street Railway has voted 
to purchase the property, franchise and rights of the Somers & Enfield Electric 
Railway Company for $165,333.33. 

TRENTON, N. J.--Colonel Michael Hufley, of Trenton, has been awarded 
a contract to build the electric railway from Lakewood to Point Pleasant. 
This is part of the system to connect this city with towns along the Atlantic 
coast. 

BUFFALO, N. Y.—Fire last week destroyed the paint shop and about thirty 
trolley cars belonging to the International Railway Company at Cold Spring 
in this city. The loss is estimated at from $100,000 to $150,000. 

LONG ISLAND-CITY, N. Y.—The electrical committee of the Long Island 
Railroad Company has passed resolutions directing the purchasing agent of 
the road to buy material for two or three of the sub-stations, one at Ham- 
mells and one at Woodhaven. This is the beginning of the work of intro- 
ducing electric power on the Long Island road between Long Island City and 
Far Rockaway. 

FARGO, N. D.—Contractor James Kennedy has been authorized by the 
Fargo & Moorhead Street Railway Company to purchase materials and supplies 
for the construction of the system. 

CLEVELAND, OHIO.—The council of the village of Euclid Heights has 
granted a franchise to the Shaker Lakes & Boulevard Street Railway Com- 


» pany. 


DAYTON, OHIO.—The Dayton & Western Traction Company is erecting 
an addition to its main power station at West Alexandria, Ohio, and will 
install two 450-hp Hamilton Corliss engines, two 250-kw generators and two 
250-hp Babcock & Wilcox boilers. The additional equipment was made neces- 
sary by the recent extension of the road to Richmond, Ind. 

TOLEDO, OHIO.—At the annual meeting of the stockholders of the Toledo 
& Indiana Railway it was announced that a bonding concern had submitted a 
proposition for financing the proposed extension of the line from Wauseon to 
the Ohio and Indiana State lines. The matter of a location for the power 
house, and the other improvements will be acted upon as soon as the financial 
deal has been disposed of. The Arbuckle-Ryan Company, of Toledo, is pre- 
paring preliminary plans for the new power station. 


MONONGAHELA, PA.—A new trolley line is to be constructed from 
Monongahela to Ellsworth by way of Bentleyville by a company known as the 
Monongahela, Bentleyville & Ellsworth Street Railway Company. The road 
is to be 15 miles long. 

LANCASTER, PA.—The directors of the Mount Joy & Lancaster Street 
Railway Company have elected Charles B. Keller president to succeed W. B. 
Given. The committee on. rights of way reported that nearly all the rights of 
way along the Marietta pike could be secured. 

CONNELLSVILLE, PA.—A Pittsburg syndicate plans to build an electric 
railway from Connellsville to Ohiopyle and develop the water falls at the 
latter place. With 1250 ft. of tubing a fall of 90 ft. can be secured. Power 
will also be supplied to other railways and industries in Western Pennsylvania. 


DOYLESTOWN, PA.—Application has been made to the Court of Common 
Pleas of Bucks County, Pa., for the appointment of a receiver for the Doyles- 
town & Willow Grove trolley road, on the ground that the road was sold with- 
out warrant under foreclosure proceedings to Messrs. Widener & Shelmer- 


dine for $50,000. 


ALLENTOWN, PA.—The Mauch Chunk, Lehighton & Slatington Street 
Railway Company, now in a receiver’s hands, was sold at public sale here 
April 12, under foreclosure proceedings brought by the West End Trust Com- 
pany, of Philadelphia, for $150,000, to Thomas Keck, of Orange, N. J.; J. M. 
Dreisback, of Mauch Chunk, and Sol H. C. Trexler, of Allentown, a committee 
representing the bondholders. 


ALLENTOWN, PA.—It is expected that the reorganization plan of the 
Lehigh Valley Traction Company, now in the hands of receivers, will soon 
be developed. It is probable that the Easton Consolidated Electric Company 
will be allowed to revert to its original owners. The reorganization plan con- 
templates the erection of a central power house, and this will bring the cash 


requirements up to about $1,500,000. 


MONTREAL, QUE.—The Montreal Terminal Railway Company intends to 
make extensions in the northern counties of the Province of Quebec. A bill 
is now before the Dominion Parliament to grant power to the company to ex- 
tend its system. 


TORONTO, ONT.—Messrs. Royce and Henderson, of Toronto, have 
given notice of an application to the Legislature for power to extend the 
Toronto Suburban Railway through Hamilton, passing though the counties of 
Wentworth, Lincoln, and Welland to Niagara Falls, in or to some point on 
the Niagara River. The company also wants permission to build to Vaughan 
Township, and to Brampton, in Chinouacousy Township. 
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NEW INDUSTRIAL COMPANIES. 


THE NORTHERN ELECTRIC COMPANY, of New York, has been in- 
corporated, the capital stock being $10,000. The directors are: T. J. Ryan, L. 
Barnes, Jr., and G. A. Schriefer, of New York. 

THE MARINE MAGNETIC CONTROL COMPANY, of Brooklyn, N. Y., 
has been incorporated with a capital stock of $100,000. The incorporators are: 
Albert Graham, Edward Pfuhler and Arthur J. Raymond. 

THE KINETIC ENGINEERING COMPANY has been incorporated in New 
York with a capital stock of $10,000, the directors being R. P. Elliot and 
Georgiana Elliot, of New York, and J. G. Blerck, of Philadelphia. 

THE CALDWELL & OSTERHOUDT CORPORATION, of New York, has 
been incorporated to deal in electrical supplies. Capital, $5,000. Directors: 
R. L. Caldwell, Summit, N. J.; H. B. Osterhoudt and P. A. Overbgugh, 
Brooklyn. 

THE MICHAELSON INSTRUMENT COMPANY, of Jamestown, N. Y., has 
been incorporated to manufacture electrical instruments, the capital being 
$25,000. The incorporators and directors for the first year are: J. Michael- 
son, C. Jacobson, of Warren, Pa., and J. B. Fisher, of Jamestown, N. Y. 

THE TELEPHONE ELECTRIC TOLL BOX COMPANY has been incor- 
porated at Trenton, N. J., for the purpose of manufacturing telephone boxes 
and apparatus. The capital stock is $125,000 and the incorporators are: Chas. 
L. Walton, Romeo B. Haziett, of Trenton; Eli H. Chandler, Atlantic City. 





LEGAL. 


CHICAGO TELEPHONE RATES.—The 
lost an important suit. Judge Mack has decided that the maximum price of 
telephones applies to all districts annexed to Chicago since the original franchise. 
This cuts out all toll charges and increases the gross receipts on which the 
company pays the city three per cent. compensation. 


CITY OWNERSHIP IN CONNECTICUT.—The Supreme Court of Con- 
necticut has upheld the constitutionality of the law providing for municipal 
ownership of lighting plants in instances where the citizens vote to purchase 
an existing private corporation. At the same time the court has decided that 
the city of Norwich must buy the Norwich Gas & Electric Company at a cost 
of $590,000, plus the value of supplies on hand, this figure having been made by 
leave the 


Chicago Telephone Company has 


a committee on appraisal, or must pay the company $190,000 and 


property in the hands of the bondholders. The amount of the bonds of the 
company is $400,000, secured by a mortgage. The value of the supplies on hand 
is about $20,000. 


SELF-RESTORING DROP PATENT.—A further decision has been given 


in the Fisk patent, No. 521,461, granted June 19, 1894, relative to the self- 
restoring or ‘Express’? type of telephone board drop. In June, 1897, the 
Western Telephone Construction Co., owners of the patent, brought suit in 


the United States Court against the American Electric Telephone Co., P. C. 
Burns, W. C. Meissner and others. 
troubles, and was reorganized under the name of the Western Telephone Mfg. 
Thereupon a more vigorous prosecution of these suits 
a decision, hold- 


The complainant company passed through 


Co. in the fall of 1902. 
was undertaken and within another year Judge Kohlsaat gave 
ing that the patent was good and valid, but that defendants did not infringe it. 
The Western Telephone Mfg. Co. appealed to the United States Court of Ap- 
1904, Judges Jenkins, 
The lawyers on both sides presented elab- 
Bulkley was attorney for 
April 
lower 


peals, which latter heard the oral arguments on Jan. 20, 
Saker sitting enbanc. 
orate arguments, briefs and testimony. Mr. C. W. 
McRoberts for the 
Court, 


Grosscup and 


the defendants and Mr. Josiah complainant. On 
12, Judge Baker rendered the 
Court with directions to enter an order for 
in favor of the Western Telephone Mfg. Co. 

DEATH FROM TELEPHONE WIRE.—In a 
ephone Company, the Court of Civil Appeals of Texas held: 1. As liability for 
wrongful death is created alone by statute, and limited to carriers, a telephone 
company is not liable for a death resulting from negligence of its employee. 
2. In an action for death caused by deceased having come in contact with a 
live wire owing to the alleged negligence of defendant, plaintiff requested an 
instruction applying the law to the alleged negligence of defendant in selecting 
its inspectors and lamp trimmers. The instruction included two servants, and, 
while there was evidence tending to show negligence on the part of one of 
them, there was no testimony tending to show negligence on the part of the 
other, and no evidence tending to show negligence on the part of defendant in 
employing them. Held, that the refused. It was 
shown that John H. Fisher’s death was caused by an electric shock received by 
him from a telephone wire which he saw hanging in a tree, and voluntarily 
reached up and caught hold of. The testimony tends to show that the wire 
referred to carried a dangerous current, resulting from the fact that at a 
place some distance from where the accident occurred the telephone wire was 


opinion of the reversing the 


an injunction and an accounting 


decision for the Texas Tel- 


instruction was properly 


in contact with an electric light wire owned by the gas company. The undis- 
puted that hours before the accident the deceased’s 
son received an electric shock near where the deceased met his death; that de- 
ceased had been apprised of that fact, and he and the person who informed him 


testimony shows several 


were then engaged in searching for the live wire, the informant having warned 
him that the wire was dangerous. While engaged in the search, the deceased 
saw a telephone wire hanging in a tree, reached up and caught it, and received 
the shock which caused his death. 

TELEPHONE RATES.- 
egraph against a decision as to 
Court of Appeals of Maryland has filed a decision of which the gist is as 
Acts 1892, p. 535, c. 387 (Code Pub. 1903, art. 23, 
$§334-338), limits the rates of charges for the use of telephones, and defines 


Maryland Telephone & Tel: 
telephone 


In the appeal of the 


Company rates in Baltimore, the 


follows: 1. Gen. Laws 
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“telephone”? as used in the act. Acts 1894, p. 260, c. 207 (Code Pub. Gen. 
Laws 1903, art. 23, § 339), provides that contracts may be made for such 
special form of telephone service at such rates as may be agreed on, provided the 
obligation of telephone companies to furnish, at the rates mentioned in the 
former act, the kind of telephone service now provided by the Chesapeake & 
Potomac Telephone Company at such rates, shall not be impaired. Held, that 
an ordinance limiting a company’s rates of charges for telephone service is 
not, by these statutes, restricted in its application to the kind of telephone 
described in them. 2. Where an ordinance limited the rates a company might 
charge for telephone service, the defense, in a suit to enjoin it from charging 
higher rates, that in view of the conditions existing wheh the ordinance was 
passed it should be construed as applying to a particular kind of service different 
from that furnished to the complainants, cannot be set up by demurrer, but only 
by answer. 3. Under Code Pub. Loc. Laws, art. 4, § 819a, providing that the 
mayor and city council of a city shall have power to regulate the use of the 
streets for telephone poles and wires, they have authority to impose on a 
company, as a condition of such use, limitations of its rates of charge for tel- 
ephone service. 4. After a telephone company has accepted an ordinance im- 
posing limitations of its rates of charge, it is estopped to deny the validity of 
the ordinance on the ground that the rates fixed are not reasonable. 5. Where 
an ordinance limits the rates of charge by a telephone company, an individua! 
may maintain a suit to enjoin it from charging him higher rates than those 
fixed by the ordinance. 6. A bill by several parties to enjoin a telephone com- 
pany from charging them higher rates than a city ordinance permits is not 
multifarious, though it alleges a contract by each of them with the company. 





OBITUARY. 


MR. F. W. SANGER.—We 
pneumonia of Mr. F. W. 
and theatre. 
and about 


regret to note the sudden death from pleuro- 
Sanger, general manager of Madison Square Garden 

He was a well-known actor at one time, afterwards a manager, 
1893-4 became connected with the Garden. During his tenure of 
office he made many friendships among electrical men and automobilists, who 


met him at the various exhibitions. 


MR. F. W. SABOLD.—Frank W. Sabold died at Albany, N. Y., on April 
16, aged 47 years. He was considered one of the best telephone and telegraph 
men of his day. When the American-Union Telegraph Company was organized 
he was made manager of the Indianapolis (Ind.) office. The Western Union 
American-Union in 1882, and Mr. Sabold 
was made manager of the Albany office. In 1890 he became manager of the 
After its absorption by the New York Tel- 
became superintendent of the Westchester division. 
1902 he had been contract agent for the Hudson River Telephone Company. 


Teiegraph Company absorbed the 


Westchester Telephone Company. 


ephone Company he Since 





PERSONAL. 


MR. FRANK SUTTON, consulting electrical engineer, etc., has removed his 
offices in New York City to rooms 801-804 Nos. 91-93 Wall Street. 

MR. C. H. MACKAY, president of the Commercial Cable Company, etc., has 
been elected a trustee of the New York Life Insurance Company in place of 
the late W. R. Grace. 

SARGENT May 1 they will 
occupy new quarters on the seventeenth floor of the Railway Exchange Build- 
ing, Jackson and Michigan Boulevards. 

MR. F. SARGENT, the consulting engineer, of Chicago and New York, has 
just reutrned from Europe, where he has spent some weeks, chiefly with a 
view, it is said, of studying up steam turbine and central station development 
there. 

PRES. B. J. ARNOLD, of the American Institute of Electrical Engineers, 
opened the Pittsfield chapter on April 18, assisted by Dr. F. A. C. Perrine and 
Messrs. Pope, Rushmore, Dodd, Andrews and others. 


& LUNDY, of Chicago, announce that about 


There was a large and 
enthusiastic attendance. 

MR. J. F. LAWLESS, manager of the San Francisco Gas & Electric Com- 
pany, has tendered his resignation to take effect at once. He was appointed 
1903. There are rumors of internal friction. It is reported that 
Mr. S. L. Napthaly, in charge of the electrical department, may succeed him. 

MR. PUTNAM A. BATES, who resigned as sales manager of the Crocker- 
Wheeler Electric Company just before going abroad, has returned from a holi- 
day trip of several weeks, nearly all of which was spent in England, where 
Mr. Bates has many friends. 


in October, 


He is much improved in health by the rest and 
change. 

MR. T. M. MESTON, secretary of the Emerson Electric Mfg. Company, of 
St. Louis, was in New York City some time last week, at the Eastern head- 
reports the outlook as excellent for both the company’s direct 
During his stay, Mr. Meston was a visitor 


quarters. He 
and alternating current motors, etc. 
at the Engineers’ Club. 

MR. G. W. DAVENPORT, vice-president of the Niagara Power Company, 
New York City last week, and attended the meeting of the Institute 
making elaborate preparations for the of for- 
Mr. Davenport has 


was in 
Committee which is reception 
eign guests this year at the time of the Electrical Congress. 
guaranteed to turn on the Falls when the visitors reach his bailiwick. 

MR. SAMUEL INSULL, president of the 
sailed for England with his family, and will take a well-earned vacation in that 
The work of the last 


exacting, while the responsibilities connected with his great new turbine plant 


Chicago Edison Company, has 


country until early in June. year or two has been very 


Chicago River have been of an unusually novel and onerous char- 


The fact that Mr. 
station to be an 


on the 


acter. Insull now indulges in a brief vacation shows that 


he considers the unquestionable engineering and financial 


success, 
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MR. C. E. BROWN, electrical engineer of the Canadian Electrothermic 
Commission, on the manufacture of iron and steel by electricity, has returned 
from Europe, and is now at Ottawa at work on the findings of the Commission, 
whose report is awaited with great interest. 


MR. G. L. CROSBY has opened an office at 426 Williamson Building, 
Cleveland, Ohio, for the Weston Electrical Instrument Company, and will 
handle the “G-I’? Company’s circuit breakers. Mr. Crosby will cover a 
territory comprising western Pennsylvania, Ohio and Michigan, and having 
previously handled similar lines for about one and a half years, is thoroughly 
familiar with the circuit breaker and instrument business in that territory. 


LIEUT. G. C. SWEET, U. S. N.—By May the new system of wireless teleg- 
raphy at Mare Island, California, will be in full operation. Lieutenant G. C. 
Sweet, United States Navy, is at Vallejo, Cal., superintending the installation 
of the system. It is understood that when Lieutenant Sweet finishes the in- 
stallation of the Marconi system at Mare Island and at the Yerba Buena naval 
Training station in San Francisco bay, he will be sent to Guam and the Phil- 
ippines by the Naval Bureau of Equipment to supervise similar work at the 
naval stations there. 

MR. F. E. DRAKE, president of the Lanyon Zinc Company, of St. Louis, 
the largest producer of spelter, etc., in this country, has been visiting New 
York City the past week, in order to attend and hold the annual meeting of the 
company. He has scored a notable victory recently in patent litigation, in sus- 
taining the right of his company to use mechanically operated ore roasting 
furnaces, with means for stirring and advancing the ore. The case had 
originally been decided against the company, but Mr. Drake appealed it and 
has won out, as to all the points in contest. 


MR. E. P. THOMPSON has been very much interested to see the manner 
in which his suggestions as to the effect of rays on the insect world have been 
taken up in the scientific and popular press. He hopes to make some experi- 
ments in that field. As a striking illustration of the manner in which members 
of the American Institute of Electrical Engineers may be ranked as inventors, 
it is very interesting to note the fact that Mr. Thompson himself has appeared 
before the U. S. Patent Office on behalf of no fewer than 48 full members and 
25 associates. This little fact in itself is good evidence of the mental activity 
characterizing that body. 

MR. W. RUTHERFORD, general manager of Dick, Kerr & Co., the great 
English electrical and street railway contractors and engineers, is now in this 
country on a brief trip, accompanied by his wife. He is visiting various parts 
of the country, including Montreal and Chicago. Mr. Rutherford may be said 
to have won his electrical spurs on this side, as electrical engineer for the 
Canadian General Electric Company, for whom he did some pioneer electric 
railway work in the Dominion, including the famous road along the Niagara 
Gorge from Chippewa to Queenstown. He went back to England some years 
ago, and his rise in the profession has been both brilliant and rapid. 


REAR ADMIRAL MELVILLE.—The well-known artist of Punch, Mr. E. T. 
Reed, drew a special sketch for the menu of a dinner tendered to Rear Admiral 
George W. Melville, U. S. N., retired, at the Hotel Cecil, in London, on 
April 14, by the Institute of Naval Architects. The sketch showed a bust of 
Admiral Melville overlooking the polar sea, with one or two bears and ships 
enlivening the ice and seascape. His bust stood on a pedestal draped with the 
British and American flags, and beside the pedestal John Bull and Uncle Jon- 
athan, depicted in Mr. Reed’s best manner, were clinking glasses. The pro- 
ceedings were more or less private and informal. About 40 persons sat down 
to dinner, among them being Lord Glasgow in the chair, who had Admiral 
Melville on his right hand and Mr. Henry White, of the United States Em- 
bassy, on his left. Lord Selborne, First Lord of the Admiralty; Admiral 
Sir John Dalrymple Hay, Lord Graham, Admiral Sir John Hopkins, Major 
Beacon, the United States Military Attache; Mr. George Westinghouse, Mr. 
W. I. Buchanan, of the British Westinghouse Company, and Sir John Thorney- 
croft. Rear Admiral Melville, spoke during the proceedings, which wound up 
with a conversazione. 





EDUCATIONAL. 


COLUMBIA UNIVERSITY, N. Y.—The heads of the departments of civil, 
mechanical, electrical and mining engineering and of metallurgy have been as- 
signed to seats in the Faculty of Pure Science. This important step was taken 
upon the joint recommendation of the Faculties of Applied Science and of 
Pure Science, and marks the recognition of research work in the various techno- 
logical fields as on the same plane with research work in the various depart- 
ments of what is ordinarily known as pure science. Hereafter all graduate 
work for the degrees of Master of Arts and Doctor of Philosophy at Columbia, 
when taken in any branch of science, will be under the jurisdiction of the Fac- 
ulty of Pure Science. The Faculty of Applied Science will remain a strictly 
technological Faculty. 


Trade Hotes. 


THE MAGNET WIRE COMPANY has removed its New York offices from 
80 William Street to 42 Broadway. 

THE WHEELER CONDENSER & ENGINEERING CO. has moved its local 
quarters from 120 Liberty Street to 42 Broadway, New York. 

SHEPHERD ENGINEERING COMPANY, of Franklin, Pa., has opened 
a branch office in the Witherspoon Building, Philadelphia, with Mr. Edward 
D. Skidman in charge. 

AUTOMATIC SWITCH CO., of 131 Liberty Street, New York City, notifies 
us that the officers of the concern are: President, G. H. Whittingham; treas- 
urer, C. K. Harrison; secretary, W. H. Judd. 

H. T. PAISTE CO., of Philadelphia, has issued three very neat and at- 
tractive blotters in regard to its brass cap P.K. fuseless attachment plug, flush 
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wall box receptacle, etc. Each blotter has a little calendar down in the right- 
hand corner. 


STANLEY & PATTERSON are vacating 93 Liberty Street in order to 
secure more commodious premises at 40 Cortlandt Street, where they will 
occupy the first floor, ground floor and basement. The factory will remain 
at 35 Vesey Street, New York. 


COVINGTON MACHINE CO., Covington, Va., will engage, we are in- 
formed, in the manufacture of a complete line of high-grade self-oiling steam 
engine on which it holds the patents. It will give special attention to the 
electrical field. The engine is designed for direct connection. It will also 
build a medium speed automatic Corliss engine which has already had from 12 
to 14 years’ service and is therefore well tested. 


JAMES S. BARRON & CO., West Broadway and Franklin Street, New York 
City, have had to leave that address on account of the fire that destroyed 
their building and all its contents on April 8. The damage, amounting to 
$185,000, was fully covered by insurance. They are again in running order 
at 339 Greenwich Street, corner of Jay, and expect to remain there until the 
completion of their new building on the old site, about May 1, 1905. 


THE TOLEDO STORAGE BATTERY AND ELECTRIC COMPANY, To- 
ledo, Ohio, has been organized to manufacture the new Miller storage battery 
and to deal in general electrical supplies. It is stated that by the Miller 
process a superior quality of battery plate is produced. The officers of the 
company are: Mark H. Griffin, president; L. A. Alexander, vice-president; G. 
J. Miller, general manager; Chas. R. Clapp, secretary, and J. T. Greene, 
treasurer. 


THE INTERNATIONAL TELEPHONE MFG. COMPANY, Chicago, is 
having a constantly increasing demand for its new self-restoring drop switch- 
board equipment. In the International drop, the shutter is automatically restored 
by a small trigger mounted between the jack springs in the path of the plug. 
The operator’s answering plug, not coming in contact with the shutter, it is 
claimed, makes this one of the most positive mechanical self-restoring drops 
on the market. , 

BATTERY FLUIDS.—Franklin H. Kalbfleisch Co., 31 Burling Slip, New 
York, has issued a neat pamphlet entitled “Eleven Years of Progress’ and 
dealing with its specialties as manufacturing chemists, including sulphuric 
acid, muriatic acid, nitric acid, pure electrolytes, distilled water, battery solu- 
tions of all kinds, electropoin fluid, chromate salts, etc. The pamphlet is illus- 
trated with views of its various factories and gives an excellent idea of its 
wide range of output. 

THE WARD LEONARD ELECTRIC COMPANY has invented a resistance 
unit to replace tubular resistance lamps. This unit has, it is said, all the ad- 
vantages of an enclosed, hermetically sealed resistance and the added ad- 
vantages that the resistance wire has a practically zero temperature coefficient, 
and does not deteriorate due to passage of current. It is a permanent resist- 
ance, smaller than a tubular lamp and very strong mechanically. The resist- 
ance wire is wound upon a porcelain tube and enamelled. Telegraph and 
telephone companies are using this type of resistance in large quantities. 


DODGE & DAY.—The New Haven Manufacturing Company, New Haven, 
Conn., of which Mr. Leslie Moulthrop is general manager, has had Dodge & 
Day, modernizing & contracting engineers, Philadelphia, Pa., go over its en- 
tire equipment with a view of bringing it up to date in every respect. Com- 
plete interior arrangement of the shops is contemplated, and it is probable a 
number of the old machine tools will be replaced by modern apparatus. Dodge 
& Day have also been commissioned by the Meadville Vise Company, Mead- 
ville, Pa., to re-design a number of its machine tools. Mr. Dodge, who is 
now making an extensive trip through the New England states, in response to 
numerous received, reports a growing improvement in the machinery trade 


throughout the country. 


WESTERN ELECTRIC CO. has issued Bulletin No. 2015 of March, 1904, 
devoted to its Type L direct driven generators for lighting and power. These 
are of large size and have the field frame divided vertically, so that the yoke 
can be drawn apart horizontally allowing the armature to be easily with- 
drawn for removal or inspection. The laminated pole pieces are carefully 
built up. The armature is of the iron-clad type, the core being thin discs of 
doubly annealed sheet steel. The coils are solid bars of specially drawn copper 
enlarged in cross section at the ends. The brush holder ring is carried in 
supports projecting from the yokes the entire device being moved around the 
commutator by means of a hand wheel at the side. By means of eccentric in- 
sulated bushing, each individual arm may be adjusted to obtain perfect uni- 
formity of spacing. The machine is illustrated in perspective and by diagram 
and dimensions are given for a variety of sizes at 125 and 250 volts. 


ELECTRICITY IN VAUDEVILLE.—Few people have an idea of the ex- 
tent to which the development of the vaudeville or continuous performance 
houses has been of benefit to the various applications of electricity. The 
manager of a circuit such as the Proctor theatres, consisting of 7 houses in 4 
different cities, has at his command an army of no small proportions. Those 
actually employed in the stage performances average forty each week. To this 
must be added the property men, scene shifters, clearers, electricians, stage 
and assistant stage managers. All the houses are electrically lighted. There 
are from thirty to forty men throughout the auditorium to cater to the comfort 
and convenience of the patrons, possibly ten more employed as door keepers 
and ticket sellers, a business staff of from five to eight, and an orchestra of 
ten players. In addition to this there are three complete shifts of scenic artists 
employed in New York City on the paint bridges at the Fifth Avenue Theatre, 
Fifty-eighth Street and One Hundred and Twenty-fifth Street Theatres, a staff 
of fifty house painters and decorators, who are constantly going over the 
houses and keeping them in good condition; a dozen char women, and a host 
of advertising men, booking agents and others. These are all necessary in the 
presentation of a complete and perfect performance, and yet Mr. Proctor finds 
it profitable to present expensive bills at trifling admission fees, while paying 
the salaries of more than twelve hundred employees each week. 
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THE F. BISSELL CO., Toledo, Ohio, has recently issued two bulletins for its 
perpetual calendar. No. 27 relates to field regulators, theatre dimmers, etc., 
and No. 37 to house goods, such as annunciators, bells, pushbuttons, etc. 


THE STANDARD ELECTRICAL MANUFACTURING COMPANY, of 
Niles, Ohio, has established its New York office at 19 Park place, and not 19 
Park Row, as recently stated in this column. 


CRANES.—In a recently issued catalogue the Northern Engineering Com- 
pany, Detroit, Mich., gives several full-page half tone illustrations showing 
actual installations of its traveling cranes in power houses, shops, etc. The 
company also makes cranes for foundries, machine shops and industrial plants. 


THE NERNST LAMP COMPANY has recently removed its Boston’ office 
from 131 State Street to No. 501 Atlantic Avenue. The office will, as hereto- 
fore, be in charge of Mr. Geo. C. Ewing as district manager, and will carry 
a complete stock of Nernst lamps and supplies, insuring prompt service to 
customers. 


CEILING FANS.—Messrs. E. B. Latham & Co., 39 Vesey street, New York, 
have issued a pamphlet, giving illustrations, prices and other information regard- 
ing Tuerk alternating current ceiling fans. These fans are made with two 
and four blades, with and without electrolier attachment. This list refers to 
the 1904 model of fans. 


THE LAHMEYER ELECTRICAL COMPANY, Ltd., 109 Oxford street, Lon- 
don, Eng., has issued an illustrated price list of its controllers and other 
apparatus for electrically driven cranes, hoists, lifts and other variable speed 
machines. Various types of controllers are illustrated, and many diagrams give 
the dimensions of the different sizes. 


THE FARR TELEPHONE AND CONSTRUCTION SUPPLY COMPANY, 
Chicago, recently issued some illustrated and descriptive matter regarding some 
of its goods. The sheets are indexed in a unique manner, to facilitate ready 
reference. The line of goods represented includes batteries, linemen’s tools} 
transmitters and receivers, line supplies, switchboards, etc. 


AMERICAN STREET RAILWAYS.—Poor’s Railroad Manual Company, 
New York, has just reprinted as a separate volume the section of its Manual 
of Railroads devoted to city and suburban electric and other surface and ele- 
vated railways. It is brought out under the title “Manual of American Street 
Railways,’’ and contains much information relating to mileage, equipment, 
capitalization, etc. 


ELECTRIC SIGNS.—The Federal Electric Company, Chicago, is distributing 
sets of its bulletins of its electric signs, bound with McGill fasteners. New 
bulletins can be readily added to the set. Its signs are all metal and water- 
proof, and are especially adapted for out-of-door displays. The company alsu 
manufactures a combination clamp shadé for incandescent lamps, which is 
described and several designs illustrated. 


THE INTERSTATE ELECTRIC COMPANY, LTD., Baronne & Union 
Sts., New Orleans, La., has just let the contract for the erection of what it 
claims will be one of the largest buildings in the United States used for the 
electrical supply business. The building will be 1oox1oo ft. and five stories 
high. Mr. P. Stern is general manager of the company, which does construction 
work as well as carrying on a general supply business. 


HEATING AND VENTILATION.—Mr. W. H. Carrier, M. E., read a paper 
before the convention of the American Foundrymen’s Association at Milwaukee 
in June, 1903, on the subject of heating and ventilation of factory buildings. 
This paper has been reprinted in pamphlet form by the Buffalo Forge Company, 
of Buffalo, N. Y. This company’s system is used in the locomotive repair 
shops of the New Jersey Central Railroad at Elizabethport, N. J. The reprint 
is illustrated. 


THE BUFFALO FORGE COMPANY, Buffalo, N. Y., has recently issued 
two neat booklets referring to ‘‘Buffalo Disk Wheels’ and ‘Buffalo Improved 
Ventilator.” The disk wheels deliver air in a direction parallel to the axis of 
rotation, and for this reason are well adapted for many situations. Copies 
of these booklets can be had on application. 


ZINC.—The Lanyon Zinc Company, of St. Louis and New York, has issued 
a handsome brochure bearing the title, “Two Stories of Zinc,’ which will be 
found of especial interest to those who would know the processes of zinc 
manufacture from ore to merchantable product. The first section treats of the 
first stage of manufacture, ending in spelter as a product; and the second of 
the various steps in the making of sheet zinc. The processes are described in 
much detail, and with the aid of a number of excellent engravings. 


NAME PLATES.—The Crowe Metal Manufacturing Company, Chicago, has 
recently issued a catalogue giving many facsimile reproductions of name plates 
manufactured by it. There seems to be no limit as to the design of these 
plates, many of them being of very artistic get-up. The gilding against the 
black sets off the illustrations very effectively. Among the plates illustrated 
we notice the names of the Ewing-Merkle Electric Company, St. Louis; Western 
Electric Company, Moore Telephone and Cabinet Company, Caro, Mich.; the 
Cutler-Hammer Manufacturing Company, Milwaukee, and several other well- 
known electric concerns. 


CHICAGO & ALTON CARS.—The Chicago & Alton Railway was the first 
line to run Pullman sleeping cars, dining cars and chair cars. The C. & A. 
was also the first line to establish a modern surgical system and the first, and 
so far the only line, to equip all of its locomotives with electric headlights. 
This leading thoroughness is to be immediately supplemented by the equipment 
of all cars in all trains with electric lights. Mr. C. A. Goodnow, the ‘‘Alton’s” 
new general manager, has ever been regarded as the exponent of electric lighted 
trains, and has selected for the ‘‘Alton’’ a system by which the current is pro- 
duced by a dynamo driven by the axle during the run of the train. 


THE BURT MANUFACTURING COMPANY, Akron, Ohio, has received 
recently among other large foreign orders, one from its agent in Durban, 
South Africa, for 30 gross of Cross oil filters, and another from its agent at 
St. Petersburg, Russia, for oil filters for the Russian government. The com- 
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pany is sending out an interesting picture showing a 3o-inch exhaust head, 
recently made by the Jones and Laughlin Steel Company, of Pittsburg. The 
head is 10 ‘ft. high, 9 ft. 4 in. in diameter, and weighs 2700 pounds. Mr. W. 
F. Warden, president of the company, sailed April 15th on a trip to Europe, 
where he will visit the numerous agencies there of his company. In his 
absence Mr. J. Asa Palmer, secretary of the company, will have full direction 
of its affairs. 


LAMP SOCKETS.—We have received the following from Mr. J. L. Yost, 
general manager of the Yost Electric Manufacturing Company, of Toledo, 
Ohio, under date of April 2: ‘‘We note the appearance of the Perkins Electrical 
Switch Manufacturing Company advertisement in several of the electrical pub- 
lications advising the buyers generally, or the sellers of Yost sockets that suit 
has been decided against J. F. Buchanan & Co. for selling Yost sockets and 
that the sellers of Yost sockets are infringers on their patent ‘626,927.’ This 
is not true. The Yost Electric Manufacturing Company never made this socket 
on which J. F. Buchanan & Co. were sued for infringement, and are not mak- 
ing it now. It is not the Yost socket, but was known as the Dixon Socket, 
made by the Yost-Miller Company, and not by this company at all.’ 


MURRAY CORLISS ENGINES.—Another example of the modern trade 
publication which embodies the highest expression of the printing and engrav- 
ing arts is a recent publication of the Murray Iron Works, Burlington, Ia., 
describing the Corliss engines and high-pressure boilers that have made the 
works of this company perhaps better known throughout the country than any 
other manufacturing establishment in Iowa. That the wide recognition is 
well merited will, we believe, be evident to the reader of the description given 
of the design of the Murray Corliss engine, both with respect to valve details 
and frame construction. Well-tried improvements over the old Corliss type 
are embodied in almost every part of the engine; and the clear descriptions 
with accompanying engravings bring out forcefully the merit of the improve- 
ments. 


TELEPHONE INSTALLATION DIAGRAMS.—Bulletin No. 149 of the 
Holtzer-Cabot Electric Company, Boston, Mass., is of more than ordinary value 
and interest. It opens with a general discussion on the wiring and installation 
of interior telephones. Three systems are considered, viz.: intercommunicating, 
speaking tube and central switchboard, each illustrated with wiring diagrams of 
exceptional clearness. There are 19 of these diagrams, and they will be of 
much value to those interested in and installing Holtzer-Cabot apparatus. The 
concluding pages give very clear directions for the installation of the apparatus. 
The Holtzer-Cabot Company evidently appreciates the fact that a clear illustra- 
tion conveys more information to the mind than pages of cold type, and has 
made the best of this knowledge in this instance. This bulletin will be well 
worth careful preservation, and a copy of it should be in the hands of all prac- 
tical telephonists. 


HABIRSHAW WIRES AND CABLES.—A handsome and quite original 
illustrated catalogue, compiled by Mr. T. J. Hall, has just been issued by the 
India Rubber & Gutta Percha Insulating Company, with regard to its well- 
known and widely-used Habirshaw wires and cables, made at the Glenwood 
Works, Yonkers, N. Y. The catalogue is in quarto form and all the illus- 
trations of cables, testing apparatus, etc., are actual photographs carefully in- 
serted into the descriptive tests. These cables are in great variety, and belong 
to some of the most important installations in the country, such as Niagara 
Power, Manhattan Elevated, New York Edison, U. S. Signal Service, Telluride 
Transmission, heavy telephone cable, etc. Full data are given as to these, 
each exemplifying some distinct type of work. At the end is a list of some 
typical plants wired with Habirshaw wires and cables, such as the White 
House, Washington, or Marshall Field’s store, Chicago. The cover is stiff 
boards, in white, lavender and dark blue—altogether a perfect specimen of 
quiet good taste. 


“BETTERMENT REPORTS.”’—A unique circular has been issued by Dodge 
& Day, modernizing engineers, Nicetown, Philadelphia, Pa. It is a ‘“‘report’’ 
on their “Betterment Reports.’”’ Betterment reports are made on shop condi- 
tions and deal with the numerous factors which, together, make up the com- 
plete manufacturing plant. This ‘report’? consists of an outline of the firm’s 
methods of investigating and studying existing conditions and developing plans 
for their betterment. Shops and businesses of all kinds are brought up to 
their highest state of efficiency, all existing weak points being modified to 
produce the best results. No department escapes the searching scrutiny for 
leaks and defects The “report” is gotten up in a model form, too. It repre- 
sents an actual report to a client, being printed in typewriter type, with the 
usual red ink emphases. There are several illustrations showing typical modern 
shops, and graphical charts which facilitate the mental comprehension of organ- 
ization of the different departments of a business, processes in manufacturing, 
etc. The cover of this ‘‘report’’ gives a good idea of the scope of Dodge & 
Day’s work. The report is well worth careful perusal by any engineer. 


FOOS GAS ENGINE CO.—A number of prominent representatives of elec- 
trical manufacturing companies recently visited the plant of the Foos Gas En- 
gine Company, of Springfield, Ohio, and were invited to inspect the “Special 
Electric” gas engine which will be sent to the St. Louis Fair as part of the 
exhibit of this company. The engines is of 22-hp. capacity and will be equal 
to 200 sixteen candle power incandescent lights when belted to a generator of 
standard make. The tests show unusual regulation for small gas engine prac- 
tice, the character of the lighting being commented on by those present as 
highly satisfactory for commercial work. The engine is of the four cycle type 
with a throttling admission valve, making periodical explosions of varying in- 
tensities. It is equipped with specially heavy fly wheels of large diameter. 
There were also dsplayed some 20 commercial engines on the testing floor, and 
about 100 more ready for stock shipment. The engines of this company cover 
a range in capacities of four to eighty horse power and the intention is to active- 
ly enter the “Special Electric’? engine in the lighting field. Among the electric 
companies represented were: the Jenney Electric Company, by Mr. Chas. L. 
Jenney, president; the Akron Electric Company, by Mr. F, B. Duncan, general 
manager; the Ft. Wayne Electric Company, by Mr. C. E. Searler, of Cincinnati, 
and the Crocker-Wheeler Company, by Hugh A. Brown, Cincinnati represen- 
tative. 
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UNITED STATES PATENTS ISSUED APRIL 12, 1904. 
{Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., New York.] 
756,211. PRECIPITATING METALS FROM SOLUTIONS; Charles But- 

ters, Berkeley, Cal. App. filed Oct. 3, 1902. (See page 771.) 


756,223. PROCESS OF TREATING LOW-GRADE ORES AND TAILINGS 
BY ELECTROLYSIS; Ernest Fahrig, Philadelphia, Pa. App. filed May 


9, 1903. (See page 771.) 
756,328. RECOVERY OF GOLD AND SILVER FROM CYANID SOLU- 
TIONS; Samuel B. Christy, Berkeley, Cal. App. filed May 20, 1901. 


(See page 771.) 

756,745. APPARATUS FOR ELECTRICALLY BLEACHING MATERIALS; 
August Alfred Vogelsang, Dresden, Germany. App. filed Sept. 21, 1904. 
(See page 772.) 

756,813. LONG-DISTANCE TELEPHONE SYSTEM; Michael 
neapolis, Minn. App. filed Nov. 12, 1900. (See page 772.) 

756,824. TELEPHONE SELECTING DEVICE; Lawrence E. Brock, Celina, 
Ohio. App. filed May 13, 1902. (See page 772.) 

756,844. BRACKET BLOCK FOR CONDUIT MANHOLES; Guy M. Gest, 
Cincinnati, O. App. filed Dec. 13, 1902. A frame set into the wall con- 
tains a vertical slot in which the brackets supporting the cables have a 
sliding adjustment. 

756,870. ELECTRIC RAILWAY SWITCH; Melbourne A. Marks, Jr., Brook- 
line, Mass. App. filed Feb. 4, 1903. Details of a circuit closer 2 ergy to 
the trolley wire for directing the current into the solenoids that throw the 
switch point. 

756,801. ROUTATORY ELECTRIC TUBE-FURNACE; Henry Noel Potter, New 
Rochelle, N. Y. App. filed Nov. 21, 1901. (See page 771.) 

756,941. SPARK GAP FOR ROENTGEN RAY APPARATUS; John T. H. 
Dempster, Schenectady, N. Y. App. filed June 18, 1898. The terminal 
balls are kept cool by mounting them upon rotating disks. 

MAGNET COIL SPOOL; Henry Geisenhoner, Schenectady, N. Y. 


Beck, Min- 


756,954. 

, App. filed Sept. 13, 1902. The spool consists of a cylindrical body of 
sheet metal having end retaining devices formed out of corrugated metal 
strips. 

756,957. ELECTRIC SAFETY SYSTEM FOR RAILWAYS; Jacob Hanna 

App. filed May 7, 1902. Details of a 


and Charles S. Gilman, Rivera, Cal. | f 
system wherein the brakes of the train can be actuated from the roadside 


when necessary. 

756,959. TROLLEY CATCHER; Montgomery H. Johnson, Utica, N. Y. 
App. filed July 15, 1903. Details of a spring drum and pawl and ratchet 
device mounted upon the dashboard to control the cord. 

756,960. ROTARY CONVERTER SYSTEM; Edward M. Hewlett, Schenectady, 
N. Y. App. filed July 24, 1899. A circuit breaker is controlled by any 
one of a number of rotary converters, an indicator showing which con- 
verter operates the circuit breaker. 

756,966. PANEL BOARD FOR ELECTRIC DISTRIBUTION; George H. 
Jones, Chicago, Ill. App. filed Nov. 20, 1903. Means for readily altering 
the grouping of the different circuits to the meters so that each circuit 
may be metered individually or any number of circuits may be readily 
grouped under one meter. 

756,976. PORTABLE TESTING AND COMPARING INSTRUMENT FOR 
ELECTRIC INCANDESCENT LAMPS; Albert McCandlish, George Lane, 
Bredbury, England. App. filed June 26, 1903. A box containing lamp 
receptacles for a standard lamp and a lamp to be tested and a meter, all 
conveniently arranged for testing. 

756,979. HANDLE FOR ROTARY SNAP ELECTRIC SWITCHES; Charles 
G. Perkins, Hartford, Conn. App. filed Oct. 29, 1903. A spring supported 
handle which holds both the cover and the dial within the cover, in place. 

756,980. ELECTRIC RAILWAY; William B. Potter, Schenectady, N. Y. 
App. filed July 5, 1902. <A metallic cover for the third rail made in in- 
sulated sections so as to localize any escape of the current into the cover. 

756,991. ELECTRIC CONDENSER; Matthew O. Troy, Lynn, Mass. App. 
filed July 19, 1902. When the sections of the condenser are placed in the 
supporting frame, their terminals engage with spring contacts carried by 
the frame. 

756,999. OVERFLOW ALARM; Edward M. Weeks, Washington, D. C. App. 
filed Jan. 20, 1904. A ball float is mounted upon a special frame applicable 
to a tank and carrying circuit terminals to be engaged by the ball when 
the liquid reaches a certain level. 

757,000. DEMAND METER; Roges S. White, Philadelphia, Pa. App. filed 
Aug. 15, 1903. A maximum demand meter having mechanism for actuating 
an indicator, a device responsive to current conditions for releasing the 
mechanism and means whereby the operation of the mechanism stores 
energy opposing the action of the releasing device and tending to stop 
the mechanism. 

757,007, LAMP TERMINAL; Howard I. Wood and Ralph C. Robinson, 
Schenectady, N. Y. App. filed July 26, 1902. <A special clamping device 
for holding the solid terminal in a mercury vapor tube lamp. 


757,019. SYSTEM OF MOTOR CONTROL; Frank L. Butler, Schenectady, 
N. Y. App. filed Sept. 13, 1902. A motor controller comprising a number 
of separately actuated contacts, each operated by a pneumatic device, and 
a master controller comprising independent valves controlling said devices 
individually from a distance. 

757,030. SIGNALLING APPARATUS; Ernest A. Faller, New York, N. Y. 

pp. filed June 22, 1903. The employment of a distinct circuit for re- 
starting the transmitter after each group of signals is sent and the em- 
ployment of a different circuit for transmitting the signals, makes it pos- 
sible to render continuous the alternate actuation of the receiving station 
and the transmitting station. 

757,031. SEMI-AUTOMATIC TELEPHONE EXCHANGE; Ernest A. 
New York, N. Y. App. filed July 1, 1903. (See page 772.) 

PROCESS OF PRODUCING CHEMICAL COMPOUNDS; John J. 


Faller, 


757,036. ) 
Griffin, Washington, D. C. App. filed Jan. 16, 1903. (See page 771.) 
757,056. MEANS FOR PROTECTING ELECTRICAL MEASURING IN- 


STRUMENTS; Maurice C. Rypinski, Schenectady, N. Y. App. filed July 

25, 1901. <A conductor of high resistance is normally in series with the 

instrument for protective purposes but can be shunted out while the read- 

ings are being taken. 

757,070. RAIL BONDING CONSTRUCTION; Edward G. Thomas, Waltham, 
Mass. App. filed March 19, 1903. The terminals of the bond are located 
at extreme diagonal positions with respect to the abutting faces of the 
joint so that the amplitude of the expansions and contractions of the bond 
is lessened 

757,079. ELECTRIC ARC LAMP; James J. Wood, Fort Wayne, Ind. App. 

filed Sept. 4, 1903. Yieldingly supported parts are utilized to avoid the 

effect of vibrations in an alternating current lamp. 
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757,107. SAFETY DEVICE FOR ELECTRIC RAILWAY SYSTEMS; George 
Gibbs, New York, N. Y. App. filed Aug. 26, 1903. The circuit breakers 
in the feeders are caused to open under abnormal conditions by means 
of an auxiliary circuit, a terminal of which is arranged in proximity to 
the working conductor, so that current will be delivered to it in case of 
a derailment or similar accident. 


757,125. ELECTRICAL RAILWAY DANGER SIGNAL; William E. Karns, 
Parkers Landing, Pa. App. filed Nov. 12, 1903. Signal-controlling circuit 
wires are stretched along localities where landslides are likely to take 
place, so that upon such an occurrence, the circuit will be broken’and 
signals displayed. 


757,138. THIRD RAIL FOR ELECTRIC RAILWAYS; Patrick. T. McGowan, 
Avoca, Pa. App. filed Dec. 22, 1903. The rail has a brush-engaging sur- 
face at the side. ; 


757,164. BATTERY-CELL; Emerson Whatman, Lynn, Mass. App. filed July 
2, 1903. (See page 772.) 
757,184. MEGAPLEX RELAY; Richard A. Engler, Dubuque, Iowa. App. 


filed July 13, 1902. (See page 772.) 


757,185. MANUFACTURE OF CYANAMID SALTS; Georg Erlwein, Berlin, 
Germany. App. filed Aug. 16, 1902. (See page 771.) 


757,191. DEVICE FOR PREVENTING RAILWAY COLLISIONS; Charles 
Holtmann and Joseph F. Butler, Pittsburg, Pa. App. filed March 5, 1903. 
[wo trains on the same block will have their air-brakes operated auto- 
matically by current traversing the track from train to train and actuating 
electro-magnet apparatus on each train. 


757,192. TIP OR TERMINAL FOR ELECTRIC WIRES; Stephen C. Hough- 
am San Francisco, Cal. App. filed Dec. 20, 1903. A pin having a hooked 
end for engaging the wire and a tube passing over the end of the pin and 
formed with a split ferrule. 

757,203. PUSH BUTTON; Charles J. Klein, New York, N. Y. App. filed 
Nov. 14, 1902. Provision is made for clamping the wires of the circuit 
i where they will be engaged by the head of a circuit-closing 

er. 


7575257. TELEPHONE-RECEIVER SUPPORT; James Alexander Brown, 
Warren, Ohio. App. filed Oct. 8, 1903. (See page 772.) 

757,264. ELECTRIC RAILWAY; Davis J. Cable, Lima, O. App. filed March 
II, 1903. Details of a mounting and covering of a third rail. 

757,271. ELECTROMECHANICAL GONG; Frederick W. Col Newton 
Mass. App. filed Oct. 4, 1902. Details Pie , 


757,302. ELECTRIC CURRENT REGULATOR; Newton 
Harrison, New York, N. Y. App. filed April 21, 1903. 
The counter-electromotive force or self-induction in a 
sectional coil is used instead of an ordinary resistance, as 
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757,007.—Lamp Terminal. 757,302._-Electric Current Regulator. 


a starting device. The self-induction is caused by an interrupter in the 
circuit and the magnetism of the induction coil is utilized to operate a step 
by step device for cutting out the sections of the induction winding. 


757:341. RELAY MAGNET; William Palmer, Jr., Rincon, Territory of New 
Mexico. App. filed June 14, 1902. Details. 

757,346. ELECTRIC SIGNAL FOR RAILWAYS; William B. Ramsay, Hick- 
ory, N. C. App. filed May 29, 1903. Details. 

757,355. GALVANIC BATTERY; Charles B. Schoenmehl, Waterbury, Conn. 
App. filed Nov. 22, 1899. (See page 772.) 

757,357. DYNAMO BRUSH HOLDER; William Slee, St. Louis, Mo. 

filed Sept. 8, 1903. Details. 

COMBINED LIGHTING AND ALARM DEVICE; John Thorsen, 

App. filed Sept. 24, 1903. A 8 motor is released by 

ight and ring a bell. 


App. 


7571364. 
Chicago, Il. 
an electro-magnet to fire cartridges, turn on a 

7,377. PRINTING TELEGRAPH RECEIVER; James D. White, London, 
England. App. filed Aug. 29, 1903. Improvements for increasing the 

range of characters without increasing the amount of the step by step 
movement of the mechanism, in that type of machine described in U. S. 
Patent 751,363. 

757,388. LIGHTNING ARRESTER; Garrison Babcock, Chicago, Ill. App. 
filed Sept. 20, 1902. An insulated fusible strip is inserted between the 
plates so that when the fuse is melted, the insulation is carbonized and 
forms a conductor between the plates. 


wn 


757,396. STORAGE-BATTERY GRID; George W. Frost, Columbus, Ohio. 
App. filed Feb. 9, 1904. (See page 772.) 
757,405. BOOSTER APPARATUS; Lamar Lyndon, New York, N. Y. App. 


filed Aug. 21, 1902. The motor driving the booster has two field circuits, 
one of which is in series on the line while the other is provided with a 
switch for opening and closing it at will. 

757,406. BOOSTER APPARATUS; Lamar Lyndon, New York, N. Y. App. 
filed Aug. 21, 1902. Two field circuits on the motor that drives the 
booster, are differentially wound and connect to the line in such a way 
that variations of current strength in the line will cause similar variations 
in one of the circuits and inverse variations in the other. 

INSULATING AND SUSPENDING DEVICE; Joseph Sachs, Hart- 

App. filed Jan. 5, 1903. Details of construction of an in- 


757,418. 
ford, Conn. 
sulator. 

757,422. DRY BATTERY; Alfred F. Swan, Bayonne, N. J., and Allen W. 
Rose, New York, N. Y. App. filed July 22, 1903. (See page 772. 
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"Tis well known that the presence of acid and me- 
tallic impurities used in batteries is very disad- 
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obtained in telephone and small electric batteries. AND INTERIOR USE. 
17 1S ABSOLUTELY FREE FROM ALL IMPURITIES ' 

AND LENGTHENTS THE LIFE OF YOUR BATTERIES. 


FOR INFORMATION, ADDRESS 


A. KLIPSTEIN & COMPANY, New Yore Orrr. 
122 PEARL ST., NEW YORK, (3) 


PATENTS 


Law Offices 
DYER & DYER 


31 Nassau Street 
NEW YORK CITY 


FOR SUBMARINE, AERIAL, UNDERGROUND 


120 LIBERTY STREP, 
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Patent Soliciting and Litigation 
Electrical Cases a Specialty 
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HENRY C. TOWNSEND 
Formerly Principal Examiner Electrical 
svision U. S. Patent Office. 
DELBERT H. DECKER 
Late Assistant Examiner Electrical Di- 
vision U. S. Patent Office. 


TOWNSEND & DECKER Selletors not 5. and 


141 Broadway, New v. _ 
Expert Opinions on the scope and validity of Patents 









~GOEPEL & NILES 


COUNSELORS AT LAW 
REGISTERED PATENT ATTORNEYS 


U. S. and Foreign Patent 
Trade Marks, Copyrights 


290 Broadway, Dua Bidg., New York. 










“ AMERICAN ” . . 
storace crus aeeeest|| KOlectrical Testing paavek 


COMPARATIVE TESTS 


Send for Descriptive Circular 


 Amenican sartery co. || T aboratories 


IT’S SUPERIORITY. 





ene nee Electrical and Photometrical Standardization. 7 B AV | r F 
Resistance, Conductivity and Insulation Tests. | 
Vi ADUCT CO Calibration of Measuring Instruments. ee 
° Arc and Incandescent Lamp Tests. ’ WRITE FOR BOOKLET. 
BALTIMORE, MD. Special Investigations. 
See leet ee Secondary Standards of Candle-power Furnished. O. (a te 
TELEPHON ES 546 East 80th Street, New York City New Yor«: 6 Jay STREET. 
(1) 








WRITE FOR OUR CATALOGUE OF 
er *%* ELECTRICAL BOOKS « » 


WILSON & SMITE 


ESTABLISHED 1883 
38 Vine Street WORCESTER, MASS. 








Stop That 
Noise ! 


New Process Pinions will 
doit. There is no ring to 


Soft Soldering with Acids, Pastes, or Fluids 
a thing of the past. 


Practically as good as hard-soldering and without effort or expense. 
Is Rapid, Clean, Economical, Practical, Convenient, Always Ready, Easy to Use. 
Requires no acids of any description. 









rawhide, so they can’t make 
the racket that metal gears 
do. And New Process.raw- 
hide wears like iron. Get- 
our booklet. 


iS BRST Sh SPAS OR in ad Oh ns Oe en Qs CES 





We shall shortly place on the market the “Imperial Solderene”’ in thin stick 
form, made to flow very quickly and easily. 


W. GREEN & CO., 634 Maiden Lane, New York, Manufacturers. 


The New Process Raw Hide 
Company, 


SYRACUSE, N. Y. 








4 You can increase the efficiency of your advertising by sending 
' us NEW CUTS frequently. 











POSITIONS WANTED. 


The vate for “Position Wanted” adver- 
tisements of forty words or less is one dol- 
lar an insertion; additional words two cents 

5 le in advance. Remittance and 
copy should reach this office not later than 


Tuesday morning for the next succeeding 


issue. 
PEACE OF MIND 


is worth paying for. You can secure it by 
employing the right kind of stenographer. 
One who is in a good position thinks she 
deserves a bettet one, and is looking for it. 
She is thoroughly familiar with electrical 
words, terms cad phrases, and is efficient 
in all ordinary branches of office work. 
Highest references. Address No. 1439, 
ore Electrical World and Engineer, New 
ork. 


POSITION WANTED.—By chief elec- 
_ trical engineer of company manufac- 
turing dynamos and motors (direct current) 
from 1 to s500-K.W; desires to change lo- 
cation; successful designing experience, 
having been engagea in electrical business 
for past 11 years; age 33 years; married; 
splendid recommendations from present 
employers. Address No. 1414, care Elec- 
trical World and Engineer, New York. 


POSITION WANTED.—By an American 

electrical engineer at present in South 
America under contract with an American 
company to report on electrical properties; 
desires similar or other commissions before 
returning; facilities and qualifications un- 
equaled. Address C. C., 52 West 53d 
St., New York City. 


POSITION WANTED.—As superintend- 

ent or superintendent’s assistant on 
construction work; college education; expe- 
rience as foreman for inside and outside 
construction for light and power, high and 
low tension, as well as designing sub-sta- 
tions; speaks four languages; will go any- 
where; at present in charge of the electric 
construction for a mine and mining town. 
Address No. 1424, care Electrical World 
and Engineer, New York. 


POSITION .WANTED.—By man of ex- 

perience in incandescent lamp manu- 
facture; being employed as assistant super- 
intendent of lamp factory he is perfectly 
familiar with the work of each department; 
is thoroughly experienced in making, treat- 
ing and calculating sizes of filaments to suit 
the various lamps and is well posted in each 
of the other operations. Address No. 1442, 
care Electrica ew 





ork. 


World and Engineer, 


ALTERNATORS-6O CYCLES 


2 300 Gen. Elec., 15-K.W., comp., sin- 
le phase. 

1 500 ood, 25-K.W., comp., single 
hase 

t 600 est., 30-K.W., comp., single 
ges 

z 750 pees, 37%4-K.W., comp., single 

ase 

I 900 est., 45-K.W., ome. 2 phase. 

1 1200 West., 60-K.W., single ph., comp. 

x 1gs00 Warren-Medberry, 75-K.W., 2 
h., ind. type 

I 1500 tan., inductor, 75-K.W., Fs 

1 1500 West, 75:K.W.» comp., distrib- 
uted winding, 2 ph. 

1 1500 West., 75-K.W., 2 ph., 2200 v., 
d. c. to 14x14 Gates 4-valve aut. 
engine 

1 1500 Wood, 75-K.W., comp. 

x 2400 Gen. Elec., 120-K.W., 3 phase, 
2200 Or 3300 Vv. 

r ya0o Gen. Elec., 360-K.W., 3 phase, 
i ve 7 

I 3000 estinghouse, single phase, 150- 
K.W., 2200 volts, latest type, di- 
rect connected to 12x24x1 ar- 
risburg tandem compound self- 


1100 or 2200 Volts. 


oiling engine, complete with ex- 
citer and switchboard panel, speed 
257 


ALTERNATORS -125-133 


Le CYCLES. 
1 650 Wood, 33-K.W., comp. 
xr 750 West., 37%-K.W. 
1 750 Wood, 3774 K. N., ome, 
x 900 Warren-Medberry, 45-K.W.,_ in- 
ductor type 
1 1000 Wood, s0-K.W., comp. 
2 1200 West., 60-K.W., toothed armt., 
comp. 
r 1500 Wood, 75-K.W., comp. 
t rs00 Stanley, inductor type, 75-K.W., 
1100 Or 2200 v., 2 phase. 
x 2400 Gen. Elec., 120-K.W., type A 120, 
latest type, comp., toothed armt. 
a 2400 Gen. Elec., 120-K.W., type A S, 
comp., slotted armt. 
2 2400 West., 120-K.W., comp.,_ self- 
oiler, toothed armt. 
2 3000 Stanley inductor type, 150-K.W., 
1100 Or 2200 V., 2 phase. 
1 8000 West., 400-K.W., slotted armt., 
3 bearings, distributed windings 
110 TO 125 VOLT GCENERA- 
TORS. 
DIRECT CURRENT. 
It. Speed. 
é re Towle, M. P., compound 2000 
: 12 Edison, self-oiler 2700 





ELECTRICAL WORLD anp ENGINEER. 
SPARKIN @ 


reduces the werning capacity of a motor or d 
power an 


may cause a fire. 


mo, wears out the commutator, wastes 
All of this may be avoided if you use 


The only article that will prevent sparking. Will keep the commutator in good con- 
dition and prevent cutting. Absolutely will not gum the brushes, 


It will put that high gloss on the commutator you have so long sought after. 
Send for Stick. 50c. PER STICK. 


FORSALE BY ALL 
SUPPLY HOUSES OR © 


$5.00 PER DOZEN. 


McLENNAN & CO., 


SoLe MANUFACTURERS (2) 
909,100 Washington St., Chicago. 


FLASHING SIGNS ARE SEEN. 


They always attract attention. 
They bring business to the user. 


They increase the opportunities for supply dealers, 
contractors and central station men to do business. 


They increase the number of current users. 
The REYNOLDS FLASHER is a proven success. 


REYNOLDS ELECTRIC FLASHER 


MFG. CO, 


221-225 FIFTH AVENUE, CHICAGO, ILL. 


FOR POLISHING 
ALL_KINDS_OF METALS.. 









in the princip 


and kindred trades. 






Postpaid 


Rogers’ Drawing and Design gives a thor- 
ough and comprehensive self-instruction course 
es and practice of Drawing and 
Designing required in the shops and drafting 
rooms of the engineering, electrical, machinery 


506 pages, 610 illustrations. ay printed 
on superfine paper and handsomely bo 

black vellum cloth, with full ¢ 
money paid will be refunde 
not found to be satisfactory. 


THEO. AUBEL & CO., Educational Book Publishers, 63 Fifth Ave., New York 


LATEST TYPES OF 


old edges. 
if the book és 





















anda 
complete 
list of 
contents 
sent 
postfree 
upon 
request 
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(second-hand) ELECTRIGAL MACHINERY 


FOR SALE AT BARCAIN PRICES 


SS 


REG 


FLEGrR.S, 


54-62 S.CLINTON ST. CHICAGO. 


Send for our Monthi 
apparatus with NET PRICES. 


Bargain Sheet showing compliete list of 
All machines fully guaranteed. 
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Lt. Speed. 
I 15s Wagner, 1s amp., M.P. 50 v. 1800 
1 go General Electric, type C A 2100 
2 35 Hobart, M. P., comp. | 1600 | 
I 40 Roth, M. P., comp., direct 
connected to Drake engine 800 
I 45 Lundell 1800 
3 45 Westinghouse, M. P., comp 1800 
I 50 Crocker-Wheeler, self-oiler 1150 
2 50 Northern, M. P., compound 2050 
I 50 Westinghouse, M. P., comp. 1150 
2 60 Hobart, M. P., comp., s-o. 1200 
I 75 Westinghouse, M. P., comp. 1600 
1 75 Phoenix, comp., direct con- 
nected to No. 4 Case engine 650 
2 80 Fort Wayne, multipolar 1600 
I 80 Crocker-Wheeler 1000 
I 80 Riker, M. P., comp., s-o. 1100 
I 80 Perrett, multipolar 950 
I 100 Triumph, M. P., comp. 1250 
I 100 Card, M. P. 1000 
2 ro Commercial, M. P., comp. 1600 
I 150 Edison, comp. 1700 
I 150 Eddy, M. P. 1650 
I 150 Western Elec., M.. P. 1600 
1 150 General Electric, M. P. 1400 
I 160 Triumph, M. P., compound 1200 
1 160 Northern, M. P., compound 900 
I 165 Am. Engine Co., M. P. 1400 
1 210 Edison, self-oiler, 12-K.W. 1600 
I 210 Phoenix, M. P., comp. 1650 
I 210 Eddy, M. P. 1100 
1 225 Card, M. P., onp- 690 
1 260 Commercial, M. P., comp. 1100 
I 300 Phoenix, P. 1100 
1 300 Perrett, M. P., come. 750 
1 300 Ahlms-Edwards, M. P., comp. 825 
2 300 Gen. Electric, M. P., comp. 1100 
I 300 Western Elec., M. P., comp. 750 
2 350 Edison, 20-K.W., comp., 8-0. 1400 
o. s26: C8. a6. 2 800 
1 350 Card, M. P., enclosed 800 
1 400 Northern, 22%-K.W., M. P., 
1000 


comp. 


Nee ee ee De SDD 


~~ eG 


Lt. 

400 
400 
450 
450 
450 
450 
450 
450 
450 
450 
540 
540 
540 
540 


600 
650 
650 
650 


700 
700 
700 


1000 
1000 


1100 


1300 
1350 


1350 


Speed. 

Crocker-Wheeler, M.P, comp. 875 
Westinghouse, M. P., comp. 975 
Edison, 25-K.W., self-oiler 1300 
Commercial, M. P., comp. 1000 
yenmer City, M. P., comp. 1000 
riumph . P., comp. 750 
Sprague-Lundell, M. P., comp 875 
Eddy, M. P., comp. 950 
Gen. Electric, M. P., comp. 1050 
Western Elec., M. P., comp. 650 


Edison, comp., 30-K.W. 1200 | 
C. & C., M. P., 30-K.W. 700 
Elwell-Parker, M. P., comp. 600 
Gen. Elec., P., comp. 
o-K.W. 1000 
ard, M. P., ermaponnd 750 
Milwaukee, M. , comp. 650 
Westinghouse, M. P., comp. 900 
Westinghouse, M. P., 35- 


K.W., engine type, direct con- 
nected to 10x10 enclosed self- 
oiling Buffalo Forge engine, 


class A, portget 35° 
Commercial, M. P., comp. 65 | 
Card, M. P., compound 750 
Crocker-Wheeler, a ‘se 
comp. 1085 | 
Wagner, M. P., comp., 50- 
K.W. 950 
Edison, s-0., 60-K.W., comp. 700 


Gen. Elec., 6 pole, comp., di- 
rect connected to 12x13 Wes- 
ton automatic engine, 60-K.W. 275 
Triumph, M. P., comp., 65- 
K.W. 850 
500 


Card, M. P., comp., 75-K.W. 
Waddel-Entz, 80-K.W., d. c. 
to Armington & Sims 15%4x14 
engine 

Ft. Wayne, comp., direct con- 
nected to 13x14 Buckeye ver- 
tical engine, 80-K.W. 


265 
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POSITION WANTED.—By young man 


with technical education in ligh 


t or 


power plant where Curtis steam turbines 
are operated, object being to become familiar 


with the 
chinery; 


ractical operation of steam ma- 
ve had valuable experience in 


electrical work; can give references; oplary 
ec- 


no object. ddress No. 1435, 
trical World and Engineer, New 


P OSITION 


care 
York. 


WANTED.—By European 


and American electrician and machin- 


ist, 39; speaks 4 European lan 


and 


nglish; was for many years owner of plant 
manufacturing dynamos and motors; thor- 


oughly experienced in 
dress No. 


Engineer, New York. 


installations. 
1433, _care Electrical World and 


Ad- 


nessa emeteperseneneeenenennibesiceeesesioaemes 
POSITION WANTED.—By a man, 35 

years of age, as superintendent or fore- 
man with engineering, or lighting and power 


company, or as salesman 


or railway sup- 


pies; thoroughly understands the electrical 
usiness, also boilers and engines; fifteen 
years’ experience; best of references, Ad- 
dress No. 1437, care Electrical World and 


Engineer, New York. 


POSITION WANTED.—By experienced 


travelin 
travel in the 


salesman in electrical lines to 
outh. Address No. 1440, 


j care 
Electrical World and Engineer, New York. 


POSITION WANTED.—By _ first-class 
electrical engineer, grade 85, United 


States Civil Service; experience 


in high 


voltage water power and steam plants; also 
experienced in mine, smelter, stamp mill 
and factory work; best of references from 


all parts of United States; will 
wre Address No. 1443, care 
Norld and Engineer, New Yor 


POSITION WANTED.—By ex 


any 


Electrical 


rienced 


traveling salesman in electrical lines to 
take charge of World’s Fair Exhibit. Ad- 
dress No. 1441, care Electrical World and 


Engineer, New York. 


——L————— 
POSITION WANTED.—As operating or 


constructing engineer by 


Ar man with 


technical education and 11 years’ practical 


experience; at present 


foreman of con- 


struction work for one of the large electric 


manufacturi 


€ 
type of A. C. and D. C. 


companies and expert on all 
apparatus. Ad- 


ress No. 1432, care Electrical World and 


Engineer, New York. 


POSITION 


WANTED.—As foreman or 


manager of electrical factory by compe- 


tent mechanic who has been runnin 
shop for twenty years. Address 


care Electrical World and Engineer, 


York. 


his own 
oO. I 


4, 
ecw 


(Continued on page 51.) 


Lt. S 
Gen. Elec., M. P., 6 pole 
shunt, direct connected to 
Ames tandem comp. 11x17x12 
automatic engine 270 
Edison, 100-K.W., s-0., comp. 650 
Western’ _ Electric M. p, 
comp., 6 pole, 100-K.W. 
Western Electric, M. P., 125- 
K.W., latest type, comp., 6 
pole, 3 bearing. (Above ma- 
chine can be arranged for di- 
rect connection also.) 225 
Western Electric, M. P., 
comp., 150-K.W., direct con- 
nected to 16x18 McEwen en- 
gine 240 


1800 
1800 
435 
2200 


ne 


2500 


220 TO 250 VOLT CENERA- 
TORS. 


K.W. Speed. 
1 7% Holtzer-Cabot, compound 1358 
1 9 New England, M. P. 1600 
2 10 T.-H., D 10, oil cups 1606 
I 12 Western Elec., M. P., comp. 75¢ 
I I Edison, self-oiler 15v0 
I 7 Kester, comp. 135° 
1 17% Eddy, type C, comp. 1450 
I 20 Edison, self-oiler, comp. 1400 
I 20 Western Electric, comp., s-o. 700 
I 20 Keystone, M. P., comp. 95° 
I 20 Eddy, M. P., comp. 825 
I 20 Western Elec., M. P., comp. 65¢ 
2 30 C. & C., comp., self-oilers 800 
I 40 C. & C., multipolar, comp. 5e 
I 40 Eddy, M. P., comp. 75 
1 40 Commercial, M. P., d. c. to 
11x12 automatic Chandler- 
Taylor engine 3oe 
I 45 Edison, comp., self-oiler 1008 
I 4s Am. Engine Co., M. P., comp. 700 
|X 45 Western Elec., M. P., comp. 55° 
I 4s Get, MM. .2., Comp. 709 
1 45 Gen. Elec., M. P., comp. 925 
I so C. & C., compound 800 
I 50 Commercial, M. P., comp. 775 
1 50 Maine, M. P., compoun ce 
I 55 Fuller, multipolar, comp. 75° 
I 55 Eddy, M. P., comp. 759 
I 60 Sprague, compoun oe 
I 60 orthern, M. P., comp. a 
I 75 Siemens & Halske 
ward type, M. P., direct con- 
nected to 14x14 Ideal engine 30° 
I 80 C. & C., comp., self-oiler 625 
1 100 Edison, comp., self-oiler 656 
I 100 Commercial, M. P., comp. 675 
I 125 ddy, M. P., comp. 708 
2 150 National, M. P., comp. 350 
1 200 Eddy, multipolar, compound 50° 
1 250 Western Electric, 6 pole, type 
L, 3 bearing compound 450 
1 300 Western lectric, M. P., 
brand new 420 


275 
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MODERN ELECTRICAL MACHINERY FOR SALE. 


ALTERNATING INDUCTION MOTORS 


DIRECT CONNECTED UNIT, 220 Volts 


s0-K.W. American Ball Dynamo & En- 
gine. 
HO VOLTS DIRECT CURRENT 
Dynamos or Motors 


Bullock, M. P. 
y, M. P. 
rom M. P. 
Cc Cc. 


K.W. 
KW. Edd 
10-K.W. 

K.W. 


500 VOLTS DIRECT CURRENT 
Dynamos or Motors 
15-H.P. General Elec., M. P. 
7 ar. ——— Elec., M. P. 
HP. General Elec. 


| BUY, RENT AND INSTALL.—CEORCE BENDER, 


Dynamo-Electric 


220 VOLTS DIRECT CURRENT 


Dynamos or Motors 


o-H.P. S . M. P. 
45-ELP. Crocker:Wheeler, M. P. 
20-H.P. Card. 


15-H.P. 
10-H.P. 


ym. P. 
Cpreelts ice, 


10-H.P. Holtzer Cabot. 


H.P. Paragon, M. P 


Holtzer Cabot. 


5-H. 
5-H.P. Crocker-Wheeler. 
3-H.P. Diehl. 


1-H.P. Crocker- Wheeler. 


2 Phase, 60 Cycles, 220 Velts 


30-H.P. Type F Westinghouse. 
15-H.P. Type C Westinghouse. 
10-H.P. C Westinghouse. 
74-H.F. °, &, aaa 
- . Type estinghouse. 
SEP. General Elec. 

1-H.P. Westinghouse. 

%-H.P. General Elec., 220 or 110 v. 
¥%-H.P. General Elec. 


2 Phase, 440 Volts, 60 Cycles 


30-H.P. Westinghouse. 
15-H.P. Westinghouse. 
10-H.P. Westinghouse. 
7%4-H.P. Westinghouse. 
5-H.P. Westinghouse. 
3-H.P. Westinghouse. 
1-H.P. Westinghouse. 


5-H.P. Westin 
2-H.P. Gen. 

a-H.P. Westinghouse, 220 volta, 
%-H.P. General Elec., 220 
H.P. General Elec., 110 


3 Phase, 60 Cycles 
jouse, 220 volts. 
ec., 110 volts. 
volts. 
volts. 
| Phase, 60 Cycles 


-H.P. Wagner, latest type. 
“HP. Gene 
¥%-H.P. 


eral Elec. 
General Elec. 


1 Phase, 125 Cycles 


-H.P. Wagner, latest type. 
1-H.P. General El 


ec. 


-H.P. Emerson. 


10° 


H.P. Emerson. 


rge stock of small motors, auto- 


starters, starting boxes, rheostats, switeh- 


boards, voltmeters, ammeters, etc. 


137 CENTRE STREET, NEW YORK. 


NEW AMERICAN REPRINT 


A Manual for Students of Electro-Technics 
By SILVANUS P. THOMPSON, Author of Design of Dynamos, the Electromagnet and Electromagnetic Mechanism, Polyphase Electric Currents, etc, 
Eighth American Edition, Enlarged and Revised. One Volume, Large 8vo ,Dark Green Cloth. With 19 Folding Plates and Over 500 Illustrations. 800 Pages. Price $5.00 
CON TEN TS. 


Constant Potential Dyspmee. 


Introductory. 

Historical Notes. 

Physical Theory of Dynamo-Electric 
Machines. 

Actions and Reactions in the Armature. 

Mechanical Actions and Reactions in 
the Armature. 

Magnetic Principles; and the Magnetic 
Properties of Iron. 

The Magnetic Circuit. 

Forms of Field-Magnets. 

Elementary Theory of the Dynamo. 

Characteristic Curves. 


McGRAW PUBLISHING CO., 


ELECTRIC LOCOMOTIVES. 


Ton. 
1 10 Morgan-Gardner, type M, 250 v., 
direct current, double motor loco- 
motive, 74-K.W., 42-inch gauge, 
speed 6 to 10 miles per hour 
Morgan-Gardner, type N, 250 v., 
direct current, double motor loco- 
motive, 115-K.W., 40-in. gauge, 
speed 8 miles per hour 


500 TO 550 VOLT CENERA- 
TORS. 


K.W. Speed. 

1 60 Edison, comp., self-oiler, new 
armt. and commutator 800 
t 62 T.-H., D 62, s-o., comp. 900 
1 7s Akron, M. P., 6 pole 900 
1 75 Bullock, multipolar 900 

2 75 General Electric, M. é 
comp., new rewound 700 

r 100 Siemens & Halske, 4 pole, with 
bar-wound armature, compound 600 
2 100 Edison, compound 650 
1 100 Gen. Elec., M. P. 4, comp. 650 

I General Electric slate panel 

switchboard for above, com- 

lete with ammeter, circuit 

reaker and resetting device, 

main line switch, rheostat 

switch, bus-bar connections, etc. 
2 120 Westinghouse, M. P., comp. 625 

1 200 Thompson-Ryan, M. P., comp., 
three bearings 525 

t 200 General. Electric, M. P. 4, 

comp., s-0., 3 bearings, new 
commutator 400 

ARC DYNAMOS. 

Le; -Ge. Speed. 
I 35 2000 T.-H., L D 2 ball 820 
i 45 1200 Brush, No. 7 1050 

I 50 1200 T.-H., L D 12, new 
ball 820 

2 50 2000 T.-H., M. D 2, s-o., 
ring 820 
I 65 2000 Brush, No. 8 950 
I 75 1200 T.-H., M D 12, s-0., 820 
I 75 1200 Wood 950 
I 100 2000 Wood 600 
I 125 1200 Brush, 6.6 amp. 700 
2 125 2000 Brush, 9.6 amp. 500 
I 125 1200 Excelsior 700 


220 TO 250 VOLT MOTORS. 


H.P. DIRECT CURRENT. Speed. 
I 1 General Electric, type I B 1025 
I 1% Commercial, self-oiler 1200 
r 2. Lundell, newly rewound 1000 
I 2% Riker, s-o., with extra armt. 1460 
rt 3 Bec 1400 
x 3 Bernard, M. P. 1525 
t 3 Gibbs, M. P. 1400 
rt 3 Lundell, self-oiler 1500 





Theory of Armature 


inding. 


Practical Construction of Armatures. 
Commutators, Brushes and Brush-Hold- 


ers. 


Mechanical Points in Design and Con- 
struction. 
Elements of Dynamo Design; Calcula- 


tion of Windin 
Examples of Mo 


BARGAINS IN 
(second-hand) ELECTRIGAL MACHINERY 


We do not offer old. worn out machines fit for the Junk pile, but the LATEST TYPES 
of the leading manufacturers. 


Ss 





x 
a dern Dynamos (Con- 
tinuous Current). 
Arc Lighting Dynamos. 
Miscellaneous Dynamos. 


Continuous-Current Motors. 
Modern Forms of Continuous-Current 
Motors. 

The Principles of Alternate Currents. 

Alternators. 

Synchronous Alternate-Current Motors. 

Asynchronous Motors (Polyphase and 
onophase). 

Transformers. 

Motor-Generators. 

Electric Transmission of Energy. 

Regulators, for Dynamos. 

Testing Dynamos and Motors. 


Machinery 


Management of Dynamos. 
On Wires. 
Numerical Statistics on Electro-Metal- 


APPENDIX A. 


ApPeNnpIx B. 


lurgy. 


Appenpix C. 


Forms of Specification for Dynamos, 


REG 
EL 





ECrm es 


54-62 S.CLINTON ST. CHICAGO, 





"Senda for our Monthly Bargain Sheet showing NET prices -— all 
machines fully guaranteed. 
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General Electric, 110 volts 
Western Electric, M 
Westinghouse, M. P. 
Storey, variable spee 
Eddy, M 
Commercial, M. P. 
Gibbs, M. P. 

Hobart, M. P. 

Western Electric, M. P. 
Eddy, M. P. 

Belknap, M. P. : 
Crocker-Wheeler special print- 
ing press motors, direct con. 
Jenny, . P., back geared, 
s an of shaft 


300- 


7% addell-Entz, M. P. 

7% Edison 

7% Towle, M. P. 

7% Western Electric, M. P. 

7% Western Electric, M. P. | 

7% Milwaukee, M. P.,_ series, 
crane type, grease cup 

8 Holtzer-Cabot 

8 Crocker-Wheeler, series, crane 
type 

8 Maine, M. P. 

1o Standard, M. P. 

10 C.&C., M. P., enclosed 

10 Keystone, M. P., enclosed 

10 Western Electric, M. P. 

10 Story, M. P., enclose 

10 Westinghouse, M. P. 

10 Bernard, M. P. 

12 C. &C.,, self-oiler 

1s Keystone, M. P. 

15 New England, M. P., 8 pole 

15 Western Electric, M. P 

18 Edison, 15 K.W. 

20 Eddy 

20 ~=Kester 

25 Edison, self-oilers 


Western Electric 
Keystone, M. P. 


1800 
1000 
1700 
1500 
400 
450 
1400 
1050 
950 
300 
230 


318 


440 
900 
1350 
1600 
1150 
950 


600 
1250 


900 
200 
670 

1100 

1175 
800 
600 

1250 
130 

1100 

1570 
650 
625 

1150 

1300 

1250 

1100 
525 
850 


eee ee Ct ON ON eo oe 


H.P. Speed. 
1 as Eddy, M. P. 725 | 
: ss Western Electric, M. P. 550 
2 40 C. &C,, self-oilers 650 | 
1 40 Sprague-Lundell, M. P. 625 | 
I 50 c & C. multipolar 650 
I 50 Eddy, M. P. 675 
1 50 Am. Engine Co., M. P. 565 
1 60 C. & C.,, self-oiler 600 | 
1 60 #£Edison, self-oiler 750 
1 60 Commercial, M. P. 600 
x 6 € 8, mw. FP. 560 
1 60 #£=Maine, M. P. 500 
1 60 Western Electric, M. P. 425 
1 60 General Electric, M. P. 800 
1 65 Eddy, M. P. 650 
1 7o Fuller, multipolar 600 
1 75 Sprague, self-oiler 450 
I 75 Northern, M. P. 700 
1 85 Western Electric, self-oiler 500 
I 100 . & C., self-oiler 450 
I 125 Edison, self-oiler 550 
I 135 Commercial, M. P. 675 
1 150 Eddy, M. P. 600 
2 200 National, M. P. 300 
500 TO 550 VOLT MOTORS. 
H.P. Speed. 
I 1 General Electric, C. A. 1200 
1 1% Belknap, self-oiler 1700 
2 1% Northern, series 1400 
2 1% Crocker-Wheeler 1550 
I 2 Maine, M. P. 1100 
1 2% Bain, self-oiler 2100 
1 2% New England 1500 
r 3 C. &C.,, self-oiler 1600 
1 3 General Electric, type C E 1800 
I 3 Maine, M. P. 1100 
1 3 Jenney, M. P., back geared, 
speed of shaft 240 
1 3% Roth 1700 
1 3% Roth, M. P. 950 
1 3% Westinghouse, M. P. 1050 


ee 


2 


mee me 


Alternators, and Transformers. 


Inpex. 


BOOK DEPT., 114 LIBERTY STREET, NEW YORK. 





H.P. Speed. 
4 Edison, 3 K.W. 1700 
4 Maine, multipolar 550 
4 Bernard, M. P. 5e 
5 Hobart, self-oile 1 
5 Fort Wayne 1400 
5 Triumph, M. P. 1250 
5 Crocker-Wheeler 950 
6 C. & C., enclosed 1030 
6 T.-H., D iy self-oilers 1800 
7% Thomson-Houston, D 7% 1600 
7% Roth, self-oiler 1400 
7% Card, multipolar 778 
7% Jenney, M. P. 1508 
7% C. & C., M. P., compound 1160 
7% Crocker-Wheeler 1500 
7% Eddy, M. P. 75 
10 Phoenix, M. P. 950 
10 Crocker-Wheele 1275 
10 Northern, M. P. 135@ 
10 Triumph, M. P. 1100 
10 General Electric, M. P. sam 
10 ©Perrett, M. P., compound 
10 © Eddy, M. P. 6se 
10 Belknap, M. P. 500 
12 oF: Engine Co., M. P. 1365 
15 Eddy, self-oiler 1725 
is 2 C., self-oiler 975 
15 Edison 1275 
15 Perrett, M. P. 1100 
15 Maine, M, P. 450 
20 Eddy, self-oile 1500 
20 + Perrett, M. P. 70e 
20 Holtzer-Cabot, M.P., enclosed 115¢ 


ALTERNATING CURRENT 
MOTORS. 


SINGLE PHASE. 125-133 CYCLES. 
H.P. Spe 
10 % 


Stanley, 100-110 volts, new 2400 
y Holtzer-Cabot, 104 volts 2500 
y Emerson, 104 volts 2000 
A Wagner, 104 volts, aut. 20080 
I Fort Wayne, 104 volts 2500 
I Wagner, 208 volts, aut. 2000 
1% Wagner, 208 volts, aut. _ 2000 
4 Wagner, 110 volts, automatic 1875 
THREE HASE. 125-133 CYCLES. 
For Monocyclic System. 

H.P. ; Speed. 
3 General Electric, 110 volts 1875 
SINGLE PHASE. 60 CYCLES. 

H.P. Speed. 
yy Phillips, 104 volts 1800 
¥% General Electric, type I $s. 

110 v., with type K. S. con- 

denser-compensator, new 1800 
¥% Gen. Elec., type I. S., form L 1800 
1 Phillips, 208 volts 1600 
1 Phillips, 104 volts 1600 
2 Wagner, 500 volts, aut. 1800 
2- Wagner, 104 volts 1806 
15 Wagner, 104 volts, aut. 1200 
30 Wagner, 104 volts, automatic 1200 





50 ELECTRICAL WORLD anp ENGINEER. 


For Sale:—Four 22’ and 42’ x 48’ 


Hamilton Tandem Compound Condensing 


Corliss Engines 
independent Condenser for Each. Wheels: 24 ft. x 50 ins. 60,000 Ibs. 
Capacity: 750 to 1,000 H. P. Each. Located in New York City. 


90-H.P. 12x16 Erie Center Crank Aut. 
se, Twas 40-H.P: ox13 Frost Side Crank Auto- 


: matic. 
ao. a and 30x42 Allis Compound BOILERS 
1—350-H.P. Babcock and Wilcox Boiler, 


150 lbs. 

1—280-H.P. Babcock and Wilcox Boiler, 
150 lbs. 

2—265-H.P. Babcock and Wilcox Boil- 
ers, 150 lbs. 

3—265-H.P. Babcock and Wilcox Boil- 


ers, 1 Ibs. 
200-H.P. 12 and 22x42 Atlas Compound 99 Babcock and Wilcox Boiler, 
Corliss. " _ 125 lbs. 
175-H.P. 16x42 Allis Corliss. ee. Babcock and Wilcox Boiler, 


150-H.P. 15x38 Brown Corliss. 130 Ibs. 

125-H.P. 14x36 Putnam Corliss. 1—240-ELP. Cahall Vertical Boiler, 169 
Ss. 

14—72x22 Tubular Boilers, 115 lbs. 


100-H.P. 12x36 Harris Corliss. 
. 12x30 Lane and Bodley Cor- 
iss. i 7—72x18 Tubular Boilers, 120 Ibs. 
. 283%4x52 Buckeye Automatic. 7—72x18 Tubular Boilers, 100 Ibs. 
. 24x48 Buckeye Automatic. zante Tubular Boilers, 100 Ibs. 
1634 and 28%4x27 Buckeye x18 Tubular Boilers, 100 Ibs. 
Compound Automatic. - 3——66x16 Tubular Boilers, 100 Ibs. 
250-H.P. 16 and 27x16 Westinghouse 1—6o0x18 Tubular Boiler, 100 Ibs. 
Compound. : 4—60x16 Tubular Boilers, 100 Ibs. 
100-H.P. 13x12 Ideal S. O. Automatic. 2—6o0x14 Tubular Boilers, 120 Ibs. 
90-H.P. 1ax20 Atlas Side Crank Auto- Cookson Heaters, 50, 75, 100, 150 and 
matic. 200 H.P. 
WHITEHEAD MACHINERY CO., Davenport, lowa. 


Bastern Office, 517 Park Building, Pittsburgh, Pa. 


‘ox INSULATING MATERIALS 


MAY BE OBTAINED BY WRITING 
DIELECTRIC MNFG. CO., saint Lous 


450-H.P. 24x48 Brown Corliss. 

400-H.P. 23x60 Geo. H. Corliss. 

300-H.P. 20x48 Harris Corliss. 

275-H.P. 20x42 Hamilton Corliss En- 
ne. 

225-H.P. 18x42 Hamilton Corliss. 

200-H.P. 18x36 Bates Corliss. 












Dynamo an Motor Repairing 


Armature Winding, Armature Coils. 
Commutators, Gears and Pinions. 


our aity Railway Field Coils $f tre 


The ELLIOTT BROS. ELECTRIC CO. 
Cleveland, O. 





1 Gan Sell Your Electri- 
cal or Other Business 


(with or without real estate) no matter 
where it is or what it is worth. Send de- 


selling electric light and gas plants. If 
you want to buy, tell me vour require- 
ments. W. M. OSTRANDER, 196 North 
American Building, Philadelphia. 





WANTED 


200 to 400 kw. 60-cycle 2 or 3-phase alter- 
nator, 2300 volts, direct connected to com- 
pound engine. Must be first-class appara- 
tus, in good condition. Address No. 1417, 
care Electrical World and Engineer, New 
York. 


WANTED FOR CASH 


Dynamos, motors, arc lamps and trans- 
formers. 
FOR SALE AT A BARCAIN 
25 K.W. direct connected C. and C. to 
Fisher engine. 


EMIL LEVENE. 
114 Girard Ave. Phila. Pa. 


MOTORS FOR SALE 
75 H.P. 

Several direct - current, 250 - volt, 
slow-speed, compound-wound Crock: 
er-Wheeler motors for sale. 
D’OLIER ENGINEERING CO., 

119 So. 11th St., Philadelphia, Pa. 


FLECTRICAL WORLD 
and ENGINEER 


ls more widely quoted abread thas 
any other electrical jeurnal published 


Engineer, New York. 





The Electrical 
January, 1898. 


January 6, 1894. 
The Electrical World 









WANTED. 


One copy each of ELECTRICAL WORLD 
AND ENGINEER, 

ssciption, sate price, and lotra bon. | 1899; July 12, 1902; July Il, 1903. 

Copies must be clean and well pre- 


served; will pay face value. 
No. 1372, care Electrical World and 


The Electrical World, 


FOR SAL. E. 
KW Ras dymamo S "Wetewen 
110 volts. ite 


60-amp. 
engine, 110 volts. 
2000 volt Dynamic arc dynamo, 
10 amperes. 
oo-Lt. son dynamo, 110 volts. 
amp. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 


JORDAN BROS., 74 


ALTERNATORS. 

1—250-K.W. General Electric, 60 cycle, 
3-phase, Type A.T.B. 

1—180-K.W, General Electric, 60 cycle, 
single-phase. 

1—120-K.W. Westinghouse, 60 cycle, 
two-phase. 

3—120-K.W. General Electric, 60 cycle, 
single-phase. 

1—360-K.W. Stanley, 133 cycle, two- 


phase. : 
2—150-K.W. Ft. Wayne Wood, 133 cy- 
cle, single-phase. 
1—120-K.W. General Electric, 125 cy- 
cle, single-phase. 
DIRECT CURRENT. 
1—200-K.W. Westinghouse, 6 pole, Rail- 
way Generator. 





APRIL 23, £904. 


ohn: Sth oP tu 
volts, with spare armature. 

1s General Electric, 2-H.P., 220 volt 
motors. 

12 Siemens & Halske s-H.P., 220 volt 
motors, 220 volts, 1550 RP.M 

2 search lights. 

These motors are dust proof and se 


ries wound. 
Large stock of smaller dynamos and 


mR iri f electrical chi i 
ng of ele machinery in 

all ee branches. z 

Beekman St., N. Y. 





1—225-K.W. 6 pole, Walker, 250 volt 
Generator. 

1—100-K.W. direct connected General 
Electric 125 volt Generator. 

1—100-K.W. direct connected Western 
Electric 125 volt Generator. 

1—75-K.W. Western Electric, 6 pole, 
220 volt Generator. 


ENCINES. 


1—16&30x48 Cooper, Cross-compound, 
condensing Corliss, with 20x18 in- 
dependent air pump and condenser. 
1—22&42x48 Allis tandem-compound. 
I—183x36 Class ‘‘A”’ Buckeye. 
1—18x16 American Ball automatic. 
Write for list No. 42 of Dynamos, En- 
gines and Boilers. 


STATION EQUIPMENT COMPANY, 2°* 25h8228" 57 


WHEN WRITING TO ADVERTISERS PLEASE MENTION 


ELECTRICAL WORLD AND ENGINEER 











dated July 29, 


Address 








WANTED 


Copies of the following periodicals. (If not for sale, 
should like to obtain loan of same for a few weeks.) 


The Operator, Vol. 1, No. |, 1874. 
Engineer, 


Vol. Vil, No. I, 
Vol. XXlill, No. 1, 


& Engineer, Vol. 


XXXII, No. 10, March 11, 1899. 
ELECTRICAL WORLD & ENGINEER, 


114 LIBERTY STREET, NEW YORK 





knows only 








WANTED, 


ELECTRICAL INVENTORS 


to employ a 


TECHNICAL 


PATENT SOLICITOR. 


EDWARD P. THOMPSON 


156 Fifth Ave., Cor. 2oth St., N. Y., 


has been engaged by 


18 Proressors, 48 Members and 
25 Asso. Mem. A. I. E. E.; 92 
other electrical men; 
alumni and 110 other alumni; 
24 Mem. A. S. M. E. 


WARNING. A solicitor who 
“general electric prin- 
ciples” can no more draft an expert 
patent specification or proper techni- 
cal claims, than he can write a tech- 
nical book or be a full member of the 
above named societies. 
solicitor who is a member of both. 
(See catalogues). 
thor of 2 technical books. 
Van Nostrand Co.’s list). 


PATENT YOUR INVENTION 


FIRST STEP. Maw ruars page, 
with your address in margin, and re- 
ceive 75 recommendations from pro- 
fessors and other technical clients; 
pro rata estimates; sample copies of 
patents obtained through me; instruc- 
tions; information; personal state- 
ment of experience, and address of 
nearest representative, (50 branches). 





WRITE FOR OUR 
CATALOGUE OF ye 


Electrical Books 


40 Stevens 
and 


I am the only 


I am also an au- 
(See D. 


oi ae 


at 


Sere wo 




































APRIL 23, 1904. 


For Sale. 


25 CYCLE 
Direct Connected Alternating Current Units 
1—1500-K.W. 15000 volt, 3-phase, 25 cy- 
cle, 90-R.P.M. engine type gener- 
ator directly connected to one 30 
&60x60 Hamilton Corliss horizontal, 
right hand, cross compound engine. 
art delivery. 
1—500-K.W. 13000 volt 3-phase, 25 cy- 
cle engine type generator, direct 
connected to Rice & Sargeant com- 
pound engine. 
1—200-K.W. 220 volt 3-phase, 25 cy- 
cle Westinghouse, 214 RPM, di- 
rect connected to one 17%4x21 auto- 
matic Buckeye engine. 


60 CYCLE 
Direct Connected Alternating Current Units 
1—8o00-K.W. 3-phase 60 cycle General 
Electric generator, 100-R.P.M., di- 
rect connected to 26&54x42 hori- 


zontal, cross compound Corliss en- 
gine. 


PACTORIES: 
City, N 


Jerse od St. Louis, Mo. 


(Continued from page 48.) 





P OSITION WANTED.—By young man, 
31; ten years’ experience in large 


lighting and railway plants; desires posi- 


tion as superintendent or manager; has 
constructed and operatea extensive plants 
in both lines; capable handler of labor, 


technical and business ends; A1 references. 
Address No. 1445, care Electrical World 
and Engineer, New York. 





POSITION WANTED.—With lighting 

and power company to locate trouble or 
take charge meter department by a tech- 
nical graduate, 28; four years testing, alter- 
nating and direct current motors, generators, 
watt-hour meters and other devices; Ar rec- 
ord with General Electric and Westing- 
house Companies; also three years’ practi- 
cal experience on steam side; no license. 
Address No. 1429» care Electrical World 
and Engineer, New York. 


HELP WANTED. 


The rate for ‘Help Wanted” advertise- 
ments of forty words or less is one dollar 
and fifty cents an insertion; additienal 
words three cents each, payable in ad- 
vance. Remittance and copy shouldereach 
this office not later than Tuesday morning 
for the next succeeding issue. 








WANTED.—Three experienced incandes- | 

cent lamp salesmen, by an old and | 
well established company not in the Trust; | 
applicants will please state age, experience 
and salary wanted. Address No. 1447, care 
Electrical World and Engineer, New York. 


WANTED IMMEDIATELY.—Competent 

foreman to take charge of work on 
switchboards and panel boards; must be 
thoroughly familiar with the work and have 
had practical experience in working to 
drawings; give experience, references and 
salary expected. ddress No. 1397, care 
Electrical World and Engineer, New York. 


WANTED.—Energetic young man with 

some electrical experience and ability 

as salesman to sell line of insulating var- 

nishes. Reply, stating experience, refer- 

ence and salary wanted. Address No. 1418, 

oe Electrical World and Engineer, New 
ork. 











ANTED.—Three experienced salesmen 

of ability in sale of electrical appara- 

tus, with fair technical knowledge, to sell 

electrical lamps. State age, experience, ref- 

erences and salary required. Address 
“Sales,” P. O. Box 1225, Pittsburg, Pa. 


smmensiounadioinbasaicuaiaten sola caieam cama ai kena ae amrionasiniai 
TANTED.—Man of about 25, married or 
single, with fair theoretical knowledge 
and practical experience, to look after inside 
wiring, line, meters, arcs, storage battery, 
automatic telephone exchange (experience in 
latter not necessary); must ‘also be able to 
look after the electrical end of station dur- 
ing absence of manager; must be honest, 
energetic, faithful and care more about get- 
ting on in the world than drinking liquor. 
Salary $125 per month; living expenses 
(room and board $50 to $65); traveling ex- 
penses will be advanced if required; an 
easy berth, pleasant associations, chance for 
a foothold in a new country. Address, stat- 
ing age and experience, and giving refer- 
ences from present or last employers, The 
Yukon Electrical Co., Ltd., White Horse, 
Yukon Territory. 


WANTED.—A1 traveler to handle new 

electrical device as side line, good 
seller; one hundred dollars per month guar- 
anteed; must be willing to invest from one 
‘o two thousand dollars in light manufactur- 
ing business; references required. Address 
No. 1422, care Electrical World and Engi- 
neer, New York. 








ELECTRICAL WORLD ano ENGINEER. 


1—500-K.W. 2400 volt General Electric 
2-phase, 60 cycle generator, 100- 
R.P.M., direct connected to one 18 
&36x48 cross compound Corliss en- 
gine. 
1—500-K.W. 2300 volt 3-phase 60 cycle 
General Electric, 150 R.P.M., di- 
rect connected to cross compound 
Corliss engine. 
3—350-K.W. 2200 volt 2-phase 60 cycle 
ullock generators, 600 R.P.M., 
for direct connection to water 
wheel. 
1—325-K.W. 2300 volt 2-phase 60 cycle 
Walker generator, 120 R.P.M., di- 
rect connected to one 17&29x30 
Erie City, tandem compound auto- 
matic engine. 
225-K.W. 2300 volt 2-phase 60 cycle 
Walker generator, 120 R.P.M., di- 
rect connected to 15&26x27 tandem 
compound Erie City engine. 
1—150-K.W. 220-440 volt 2-phase 60 
cycle General Electric generator, 
257 R.P.M., direct connected to 13 


MAIN OFFICE: 


Whitehall Building yPlace, New York City. 


WANTED.—A progressive American elec- 


tro-chemist; at least three years’ ex- 


perience; = advancement. Address No. 
1434, care E 
New York. 





ANTED.—Salesman for incandescent 
lamps; state age, height and weight, 
whether married or not; electrical expe- 
rience; whether college graduate; what de- 
gree, and territory familiar with. Address 
No. 1446, care Electrical World and Engi- 
neer, New York. 





WANTED.—Technical man in every 

town; no goods to sell; no expense. 
Professional branch of your occupation. 
Men appointed so far are professors, elec- 
trical and mechanical engineers and literary 
electricians. Address No. 1404, care of 
Electrical World and Engineer, New York. 


ARE YOU SATISFIED 


with your present position and salary? If 
not, write us for plan and booklet. We 
have openings for Managers, Secretaries, 
Advertising Men, Salesmen, Bookkeepers, 
etc., paying from $1,000 to $10,000 a year. 
Technical, Clerical and Executive men of 
all kinds. High grade exclusively. 


HAPGOODS (Inc.), (5) 
Suite 511, 309 Broadway, New York. 








A set nearly complete. ‘ 
complete set which consists of 5 


plete set sells for $100.00. 


The Physical Review. 


the Proceedings, 


to the Transactions, Vols. 1 to 21 and Vols. 22 to 27. 


Municipal Journal and Engineer. 


including its preneneraet,. City Sonn, from Vol. 1, No. a August, 


1896, to Vol. 15, No. 6, December, 


in one vol. 


24 and 31. 


EDWARD CALDWELL, 


ENGINEER. 


PRICE 


lectrical World and Engineer, 





FOR SALE 


La Lumiere Electrique, Paris 


This set lacks only 13 numbers and 3 vols. of a 


morocco, others in parts. The missing vols. are 19, 40 and 52. 
The price of this set is $65.00. 


Mechanics’ Magazine, London 


A complete set from Vol. 1, No. 1, Aug. 30, 1823, to the end of Vol. 69, 
Nov. 27, 1858. 69 vols. bound in boards, some covers loose, $40.00. 


A complete set 


from the commencement to December, 1903, 17 vols. unbound, in very 
clean condition, mostly uncut, $35.00. 


American Society of Civil Engineers 


A complete set of the Transactions and Proceedings from the commence- 
ment to December, 1896, consisting of the Transactions, Vols. 1 to 36, and 
ols. 1 to 22 complete, unbound, with two general indexes 


Others unbound. $30.00. 
For offers of other sets see adv. in ELectrica Worip anp Encinerr, Oct. 





TEMPORARY BINDERS 


for ELECTRICAL WORLD AND 
These binders are 
substantially made with leather 
back and cloth sides 2 & & 2 


DIRECT CONNECTED APPARATUS 


&22x15 Ide tandem compound en- 
gine. 

1—125-K.W. 1100 volt 2-phase 60 cycle 
Westinghouse generator, 240 R.P.M. 
direct connected to one 13&22x14 
Erie vertical cross compound en- 
gine. 

3—125-K.W. 1100 volt 2-phase 60 cycle 
Westinghouse, 250 R.P.M., direct 
connected to Westinghouse vertical 
compound engines. 

1—75-K.W. 1100 volt 2-phase 60 cycle 
Nestinghouse generator, 300 R.P.M. 
direct connected to 14x14 Gates en- 


gine. 
25 CYCLE 
Alternating Current Belted Generators 


1—700-K.W. 13500 volt 3-phase 25 cy- 
cle Bullock generator, 375 R.P.M. 
1—300-K.W. 6600 volt 3-phase 25 cycle 
pu General Electric, 500 


1—250-K.W. 5500 volts 3-phase 25 cy- 
cle Type ATB General Electric. 


> 


I- 


I—330-K.W 


1—300-K.W. 2200 volt 3- 


5 


IMMEDIATE SHIPMENT 


IN STOCK Jersey City and St. Louis Factories 
150-K.W. 450 volt 3-phase 25 cycle 


Nestinghouse 500 R.P.M. 


(We 


have a full set of latest Type C. 


Westinghouse induction 
go with this unit.) 


motors to 


150-K.W. 450 volt 2-phase 25 cycle 


Westinghouse, 4oo ®.P.M. 


150-K.W. 220 volt 2-phase 25 cycle 


Westinghouse, 600 R.P.M. 
60 CYCLE 
Alternating Current Belted Generators 
300-K.W. 


1150 volt single-phase 60 


cycle, General Electric, Type ASB, 


450 R.P.M. 
cycle Stanley, 360 R.P.M. 


General Electric, 600 R.P 


1200-2400 volt 3-phase 60 


phase 60 cycle 
M. 


2—300-K.W. 5600 volt 2-phase 60 cycle 


Stanley, 360 R.P.M. 


1—300-K.W. 5500-2750 volt 3-phase 60 


cycle General 


tlectric, 300 R.P.M. 


1—288-K.W. 2400 volt 2-phase 60 cycle 


Stanley, 500 R.P.M. 


ROSSITER MacGOvEeERN & SC O22. 25; 


BRANCH OF 


84 State St., Boston. 


WANTED 


Party with $10,000.00 to .buy one-quar- 
ter interest, or $20,000.00 for one-half in- 
terest and take management of well estab- 
lished telephone system-—exchanges and toil 
lines. Great sacrifice account sickness. 
Address No. 1436, care Electrical World 
and Engineer, New York. 


WANTED 


75 or 100-K.W. 60 cycles, 2 phase alter- 
nating current, 2000 volts, second-hand gen- 





erators, either General Electric or West- 
inghouse. State condition and lowest price. 
Address No. 1438, care Electrical World 
and Engineer, New York. 





WANTED 


Second-hand Telephone Apparatus, Cen- 
tral Energy and Magneto switchboards, Mag- 
neto Bells, Telephones, Transmitters, Cable 
Terminals, Cross Connecting and _ Distrib- 
uting Racks, Ringing and Charging Gen- 
erators. Write immediately price, condi- 
tion and make. C. E. W., 17 S. Eliz- 
abeth St., Chicago. 


22 vols. are bound in half red 
A com- 


vols. 


$125.00. 


A complete set 


1903. ols. 1, 2 and 3 bound in cloth 





112 Liberty St., New York 












POSTPAID, $1.00 EACH. 



















In the district court of the United States 


for 
in 


Hu 


Papin St. and Compton Ave., St. Louis, Mo. 


Distinctly 


Bargains . Better 
of Quality 


Direct Connected Units. 


1—400-amp. 110 volt compound 
‘‘Daevel,”’ marine type. 
1—25-K. E. MacIntosh & 
Sevmour engine. a 
1—40-K.W. ‘‘Wood” to “Atlas 
engine. , 
1—so-K.W. G. E. ‘Ideal’? engine. 
i—75-K.W. G. E. “Ideal” engine. 
1—75-K.W. 220 volt _ American 
Ball to American Ball engine. 
2—225-K.W. Westinghouse _to 
Westinghouse engine. 
Westinghouse’ to 


1—375-K.W. f 
Westinghouse engine. 


220 Volt Motors 
Sy 2» 5} 5, 7%» 10, 15, 20, 25, 35» 
50-H.P. 
A. C. Motors. 
1, 3, 5) 10, 20, 30, 50-H.P. 
140 Yoit Motors. 
1, 3, §, 10, 20, 30, 50-H.P. 


We also have a full line of en- 
gines, generators, boilers, central 
station and other apparatus. High- 
class repeat orrespond with 
us, buy or sell. 


THOMPSON-BONNEY CO. 


45 York St., BROOKLYN, WN. Y. 


the Southern District of New Yo 
Sankruptcy—-in the matter of Johr 
nt, Bankrupt. 





rk 


GEORGE E. SHAW, AUCTIONEER 


Will sell on Monday, April 
Tuesday, April 26th, at 10 A. M. each Day 
New York 
ank- 


on 


City, 


25th, 


premises, 52 Grove St., 
the estate of the above named B 


rupt, consisting of 


for 


Machinery 


the manufacture of Electrical aj 


and 


»pli- 


ances and parts, Lathes, Screw Machines, 
Milling Machines, Drills, Presses, Punches, 
Dynamos, etc. 


Nickel Plating Works 


Dynamo, Tanks, Annodes. 


Grinding & Polishing Room 


Grinders, Polishers, Buffers, Rouge and 
Polishing and Plating material. 
Siock 
Sheet, Bar and Copper wire, Switches, 
Panels, Cut-outs, Fuses, Watt meters, Cir- 


cular Loom and a variety 
such as usually to be found 


this description. 


T 
named 
above. 


of other goods 
in a Factory of 


ON APRIL 27TH AT 127 FIFTH AVENUE 


he contents of the store of the above- 


Bankrupt general description 


JOHN C. HATZEL, 


Goeller, Shaffer & Eisler, Attorneys. 


Auctioneer’s office, 19 Liberty St. 


Write for our Catalogue of Electrical Books | 





as 


Esq., Trustee. 





.T. 










ine, OP nsepiacilh 
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ARCHER, GEO. F., E, E, 


Engineering Projects Financed. 
Meritorious Inventions Exploited. 
Specialist on Intercommunicating Telephone Systema. 
Steam Plants and Electric Plants. 


150 NASSAU STREET, NEW YORK 


RNOLD ELECTRIC POWER 
STATION COMPANY, 


Engineers, Contractors 


MARQUETTE BUILDING, CHICAGO. 
Designers & Builders of Complete 
Electric Railway, Lighting & Power Installations, 
TRANSIT BUILDING, NEW YORK. 











F. M. AsHLey. Puitip K. STERN. 


SHLEY & STERN, 


Consulting Eiectricel and Mechanical Engineers 
and Solicitors of Patents. 


Experts in Patent Litigation. Inventions developed. 
130 FULTON ST., NEW YORK. 
Telephone, 5876 Cortlandt. 

















W. E. BAKER H. R. BISHOP 


BAKER & CO., W. E. 
Engineers 


WILLIAM ST. NEW YORK 





2” 
@7¢ 


ARSTOW, WILLIAMS. 


Consulting Electrical Engineer. 


56-58 PINE ST., NEW YORK. 
Examinations and Reports on Electric_Properties. 
Estimates, Specifications and Plans for Electric Light- 
ing, Power and Railway Plants. 

Telephone 2730 John. 
Western Office “The Portland,” Portland, Oregon. 





BEEBE AND BENNETT 


Engineers and Contractors 


Consulting and Contracting Electrical and Mechanical 
Engineers. 
Illumination Experts, Expert Opinions and Reports. 


2210 FARMERS’ BANK BLDG., PITTSBURG, PA. 












Juas. L. Brown, Stuart H. Brown, 
PRESIDENT. Secy. AND TREAS. 


BROWN ELECTRICAL CON- 
STRUCTION CO. 


sos ELLSWORTH BLDG. 
355 DEARBORN ST., CHICAGO. 
en { Harrison 3698 
clephones ) Automatic 3698 








at 


THROUGHOUT. 


PEN DAY AND NIGHT 


0 OS, ARMATURES, MOTORS, ARC LAMPS 
_ INSTRUMENTS; MACHINE and CAR 


WORK OF ALL KINDS 





what he wants. 
the leading electrical journal 







An Intending 


ELECTRICAL WORLD AND ENGINEER is recognized 


ELECTRICAL WORLD anpd ENGINEER. ' 


URCH, EDWARD P. 
Electric Railway Engineer. 
Plans for New Railways. 


Betterment of Existing Systems. | 
Engineering and Financial Examinations. 


1222 GUARANTY BLDG., MINNEAPOLIS. 





YLLESBY, H. M., & CO. 
; Bngineers 


Design, Construct and Operate Ruilway, Light, 
Power and Hydraulic Plants. 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 










M. C. HartTMAN. 


C. W. CarMAN. 
CARMAN & CO., C. W. 
Engineers 


88 LA SALLE ST., CHICAGO. 








CCHAPMAN, CHARLES A, 


Consulting Engineer. 


CHICAGO. 


204 DEARBORN ST. 


Rooms 1040-42 








OHO & COMPANY, H. B., Inc 


Civil, Electrical and 
Mechanical Engineers 








Contractors for Complete Electric, Hydraulic 
and Steam Installations, Railways 


a1¢118 LIBERTY STREET NEW YOKK 








CORSON, Wm. R, C, 
Consulting Engineer. 


Plans, specifications, superintendence of factory, 
power and lighting installations. . 

Investigations of electrolysis of underground struc- 
tures. Electric machine design. 

Reports. Laboratory tests and experiments. 
36 PEARL ST. HARTFORD, CONN. 







DOBLE, ROBERT McF, 


Consulting and Supervising Engineer 
Specialty: Hydro-Electric Power Development and 
Long Distance Transmission. 

417 RIALTO BUILDING, 
SAN FRANCISCO. CALIFORNIA. 








NTER 
bh fac 


ELECTRICAL REPAIRS 


New and Second Hand Dynamos, Motors and Wattmeters 


We rewind Armatures, Fields and Transformers. 

Refill Commutators or make them new to order. 

Repair Arc Lamps and any piece of machinery or apparatus. 

Install Electric Light and Power Plants complete, or any individual machine. 
Have expert workmen and guarantee all we do. 


Northioestern: Electric: Co. 


71 W. WASHINCTON ST., CHICACO 
S. H. MARTIN, Pres. M. J. CLARKE, Vice-Pres, 


APRIL 23, 1904. 


FORD, BACON & DAVIS, 
ENGINEERS. 


24 Broad Street, 
BRANCH OFFICES. 


2104 First Avenue, Birmingham, Ala. 
1500 Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 
FOSTER, HORATIO A, 
Electrical and Mechanical Engineer 
Consultation, preliminary reports, specifications and 
plans for new projects. Investigation of . lighting, 
railway and power properties for investment pur- 
poses. Organization and application of accounting 


systems for central stations, street railways, etc. 
650 BULLITT BUILDING, PHILADELPHIA, PA. 


New York. 

















&, W. HAMMER, Pres. & Treas, H. J. MINHIN NICK, Sec. & Gen’! Sup’t 


ENERAL ENGINEERING CO., 


THE 
Consulting and Contracting Engineers 
Telephones—Electric Light—Power Transmission. 
SUITE 1112, 135 ADAMS ST., CHICAGO. 
Long Distance Telephone Central 478. 











Rosert E. Hutton. G. H. Hutton, Jr. 


TON ENG’G CO., THE 


LEXINGTON, VA. 
BALTIMORE, MD. 


Consulting and Contracting Electrical and 
Mechanical Engineers. 


Central Stations, Electric Railways, Steam and Power Plants 







eae CITY ENGINEERING CO. 
Contracting Electrical Engineers. 


Power and Light Installations. 
Bett L. D. Tet. 1399 Court. 
FRICK BLDG., PITTSBURG, PA, 





ACKSON, DUGALD C.,, C. E. 
JACKSON, WILLIAM B., M. E. 


MEMBERS 
American Institute of Electrical Engineers 


American Society of Mechanical Engineers 
American Society of Civil] Engineers 


Engineers. Experts. 
MADISON, WIS. 





ELLY ENGINEERING CO., THE 
JOHN F. 


Consulting and Contracting Engineers 


149 BROADWAY, - . - NEW YORK. 


: *Phone-7259 Cortlandt. 






J. R. DEANE, Sec’y & Treas. 








Purchaser 





of Electrical Apparatus anywhere 
always consults this paper’s adver- 
tising pages to ascertain who makes 


in every country of the world as 





7 
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KOHLER BROTHERS 


G. A. Epwarp Kouter. Frankiin W. Kouter. 
Contracting Electrical Engineers 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 


ANSINGH, VAN RENSSELAER. 


Iiluminating and Electrical Engineer 
Specialty: The design of illumination for hotels, of- 


fice buildings, public edifices, etc. ‘ 
211 JACKSON BOULEVARD, CHICAGO. 
Telephone-—Harrison 2104. 





MASSON, R. S. 


Consulting Electrical Engineer. 


232 CROCKER BLDG. 


San Francisco, Cal. 
| ype HALL & HOPKINS, 
3 Chemical and Electrochemical Engineers 


OFFICE, BOND BUILDING, WASHINGTON, D. C. 


Plants designed and erected for the manufacture of 
Sulphuric ‘Aad, Nitric Acid, Mixed Acids for Ex- 


706 LANKERSHIM BLDG. 
Los Angeles, Cal. 















plosives, amite, Smokeless Powder and other Ex- 
re @ recovery and concentration of spent 
s. 






MURLT & CO. 


Engineers and Contractors, 
25 PINE STREET, NEW YORK. 


Complete Electric Plants. Alternating Current Sys- 
tems a Specialty. 





ALMER, W. K., M. E. 


Consulting Engineer 


HOME PHONE 3322 MAIN. BELL PHONE 3112 RED. 
Mechanical and Electrical Engineering. 
Electric Railways, and Lighting; Power Plants; 
Manufacturing Establishments; Heating, Ventilating 
and Refrigerating Systems; Designing of Machinery; 

Patent Work; Inspections, Tests and Reports. 
402 LYCEUM BUILDING, KANSAS CITY, MO. 









PATTERSON, H,. C, 


Mechanical, Electrical 
and Hydraulic Engineer, 


17 STATE STREET, NEW YORK, 





Satisfied Customers Are Our Best Advertisements 









PEPPER & REGISTER, 


General Contractors 
112-116 N. BROAD ST., PHILADELPHIA, PA. 


Electric Street Railways a Specialty. 





PIERCE, Richardson & Neéiler 


Consulting and Designing Engineers 


R. H. Prerce MANHATTAN BUILDING, 
S. G. NEILER CHICAGO. 
H. A. Rostnson 110 STATE STREET, BOSTON. 





WER INSTALLATION’ CO. 


Engineers 


Complete Power Plants Designed and Constructed 


GEORGE F. WESCOTT 
BUFFALO, N. Y. 








PRATT, CHARLES R, 
M. AM. SOC. M. E. 


b * ay W EDWARD 


Consulting Engineers. 
Shop Management, Machine Design and 
Manufacture, Elevator and Traveling Stairway. 
160 FIFTH AVE., NEW YORK. 
Telephone 807 Gramercy. 














PRATT & ATKINS 


Engineers 










Electrical, Steam, Mechanical, 
to0o-toor. MONADNOCK BLDG., CHICAGO. 








ECKENZAUN, FRED’K 
R Electrical Engineer 
Specialty: STORAGE BATTERY WORK. 
Examination, Tests, Equipments. 
77 CHAMBERS ST., NEW YORK. 





SANDERSON & PORTER, 


Engineers and Contractors, 









Electric Railways, Light, Power and 
ydraulic Plants. 


52 WILLIAM STREET, NEW YORK. 


~ 
“The whole installation works satisfactorily.” 
“Have not had any instance in which ’Phone did not give absolute satisfaction. 
“System is working to our entire satisfaction.” 
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SARGENT & LUNDY, 


Engineers, 


1000-46 E. VAN BUREN ST., Chicago. 


FREDERICK SARGENT. A. D. LUNDY. 
Schorr, W. H. 
Engineer and Contractor 


1220-21 MARQUETTE BUILDING, CHICAGO. 

SrectaLt1es.—Central Station Heating Plants, Water 
Works, Steam Plants, Electric Light, Gas and Street 
Railway Plants. 





GHEAFF & JAASTAD, 


lechanical and Electrical Engineers. 


Plans and specifications for and superintendence of 
Electric Power and Lighting Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 





TANTON, LE ROY W. 


Consulting Telephone Engineer 


Plans, Specifications and Supervision of Installation of 
complete telephone plants. 


Special Reports on Telephone Properties and Apparatus, 
411 ELECTRICAL BLDG., CLEVELAND, OHIO 





AGNER, HERBERT A. 


Consulting Electrical and Mechanical Engineer 


Railway, Lighting & Power Plants. 
Specialty, Distribution. 
TIMES BLDG., NEW YORK CITY. 
415 LOCUST ST., ST. LOUIS. 


WHITE 


Engineers, Contractors 
43-49 EXCHANGE PLACE, NEW YORK, N. Y. 


LonpoN CORRESPONDENT: 
J. G. White & Company, Limited, 
22a College Hill, Cannon St. 





& COMPANY, J. G,, 


Incorporated. 













HIT’TED, THOMAS B., 


Consulting Electrical and Mechanical 
Engineer, 
Railway, Lighting and Power. 


Plans, Reports, Specifications, Superintendence of 
Transmission work and Electrical Equipment of Mines 
a Specialty. 

516 MAJESTIC BLDG., DENVER. COLO. 





Extracts 
from 
Letters 


“It gives us pleasure to testify to convenience and satisfaction of your system. 
“I cannot speak too highly in praise for your system.” 
“The whole system and the service it renders us is decidedly satisfactory.” 


The Clark Automatic Telephone Switchboard Company 


15 Custom House Street 





EXPORT BUSINESS 
IS PAYING BUSINESS 


Providence, R. I. (2) 


Ghe Export Issue of ELECTRICAL 
WORLD AND ENGINEER (first issue 


of each month) will bring you export 
business. 7 + 2... - 3 3 
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THE CALCULAGRAPH 
Subtracts 


the time of commencing from the time 
of finishing and prints the difference— 
the elapsed time—the number of hours 
and minutes a man works, and 


It Makes No Clerical Errors 


One instrument makes such records for 
all workmen in a department. The 
records may be made on cards contain- 
ing the work order, that are adapted 
for use in the modern filing cabinets. 


— 


=) 
(a by) 


| At ip 
Yi ; Yi y 
ao his 





I know the cost of m 
products 


*< 


An expensive and uncertain 
system 


They Are Individual Records 


The card system of keeping records is the 
most flexible of any known method. It makes 
possible a division of the labor of tabulating 
and compiling so as to get quick results. 


Calculagraph Records Cards 


may be assembled so as to bring together, 
without posting, the labor of all persons 
employed on a given product, to determine 
the cost of that product. 


SEND FOR BOOKLET 


Calculagraph Company 


1412 JEWELERS BUILDING, NEW YORK, U.S.A. 


“Just as Good as 
Kellogg Apparatus” 


cannot be bought outside our facto- 
ries for the same price we ask,—for 
a higher price or for a lower price. 
Our customers never think Kellogg 
prices high. 
We are quoting attractive magneto 
prices. Write us for quotations on 


everything in the magneto line. 


Kellogg Switchboard and Supply 
Company 
Green and Congress Streets, Chicago. 


Keystone Telephone Building 


Electric Building 
Philadelphia 


Cleveland 












FESSENDEN 


WIRELESS TELEGRAPH SYSTEM 
OPERATION GUARANTEED 







Telegraph sets for working up to 150 
miles over land or 350 miles over sea can 
be supplied generally from stock. 





Sets for longer ‘distances supplied at 
short notice. Sets may be tested by pur- 
chaser before delivery. Very speedy and 
reliable. No coherer. 


Low cost of maintenance. 


NATIONAL ELECTRIC SIGNALLING 


Eighth and Water Streets, Washington, D. C. 







kk )~ LS  __ _ 


CO. 






{| 





FRANK B. COOK 


CABLE TERMINALS 
AND 


TELEPHONE PROTECTIVE APPARATUS 


of my well known standard types, for both Central 
Office and Subscribers’ Stations. Over 500,000 in | 
use. Covered by U.S. Letters Patents. i 


240-244 West Lake St., - Chicago, U. S. A. ( 


Write for Catalogue. Correspondence solicited. 


— 
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STROMBERG-CARLSON 
RECEIVER 


ALL RUBBER SHELL TYPE 


The adjustment is equal to that on our famous No. 3 receiver. The 
No. 3 has been on the market for more than ro years. 







THE 


American 
Bell Telephone 


Company, 


125 Milk Street, Boston, Mass. 


We stamp our full name on the ear cap. A small thing to look for, 
but it means a good deal to the purchaser. 

Printed matter mailed free upon request. Our Combination Tele- 
phone Key fits any make of telephone. We mail it free if you mention 
this paper. 


STROMBERG-CARLSON TEL. MFG. CO., 
Gen’! & Eastern Office, ROCHESTER, NW. Y. Sales Dept., CHICAGO, ILL 
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R oS A. o 
@ .8 & iT rp Telephone Transmitter 
Pai) F, (fe [J mse ci Highest Grede Material : 
| ee | . — Perfect Work hi 

a mrp ba) 2 ain > eS eee "amaoter Finish r 


Magnets and all Kinds of Coil Windings of Insulated er Bare Absolute Resistance to Moisture 


Wire for Every Purpose. 
VARLEY DUPLEX MAGNET COMPANY, PROVIDENCE, RHODE ISLAND interesting Prices Quotod. Samples Forwarded 









ee ee ee ee se CHICAGO OFFICE, . ; 
A Correspondent of Electrical World & Engineer writes: ALBERT J. COX a CO. The Siemon Hard Rubber Corporation 
“Tt is far superior to all electrical papers published.” 4129 First National Bank Bldg. BRIDGEPORT, CONN. 









The Export Issues of ELECTRICAL WORLD § | 


Export Business is Paying Business, 1 ctamest tities taachnon, | 


will bring you export business. 








The Largest and Best Line of 


$5.00 TELEPHONES 


in the World 











Send in your address at once for 


Circulars and Trade Discount 











The Russell-Tomlinson Elec. Co. 






Danbury, Connecticut 





ELECTRICAL WORLD anp ENGINEER. 





In Grand 





Rapids, Mich- 
igan, where the 
people have 
Automatic and 
manual tele- 
phone service, 
the merchants 
advertise like 
this: 


‘Main Office, Factory and Laboratory, 


CcCuUT it OUT. 


Maintenance Expense 
Eliminated. 


TRY NORTHPHONE 


For Quality. 


The NORTH Electric Co. 
CLEVELAND 0., U. S. A. 


147-157 St. Clair St. CN Iss 


Automatic 5520 


Or Bell Main 520. 
If you want a good article and 


prompt service in the delivery 





of the following things: - 


| co 
Century Fuel Co. 


RRB ER A ARE SRR a RIO 


a 


The Au- 
tomatic ex- Messages 


Cc h a n 2 S a t Delivered 
ACCURATELY, QUICKLY 


Grand Rapids ake i 


serves 5600 ae 
° NEW YORK TELEPHONE COMPANY 
subscribers. 1s ts tates 


It was in- mm 
yea American Independents 
stalled by the HL Guaranteed 


AGAINST ENCROACHMENT BY USE OF OUR APPARATUS 


Automatic CENTRAL ENERGY 
Electric M A G N E T O: s+ Gel tine 


( AMERICAN ELECTRIC TELEPHONE CO, 
O. CHICAGO. 
LEICH POUR-PARTY SELECTIVE SYSTEM 


CHIC AGO Largest InJependent Telephone Manufacturers 
ELEpHO in the World 





WIRELESS TELEGRAPH INSTRUMENTS 





Small Cost by Telephone 





APRIL 23, 1904. 













Complete sets of instruments 
for Students, Bxperimenters, Col- 
leges and Universities from $10.00 
to $50.00. Standard Sets for 
commercial telegraphing from 
1 mile to 150 miles quoted on 
application, and supplied on short 
notice. All instruments tested 
before delivery. 


Write for prices and bulletins on 
Wireless Telegraph Instruments, Spark- 
Plugs, X-Ray Coils, Automomobile Spark 
Coils, Clark’s Patented Show Case Re- 
flector. Agents wanted. 


THOS. E. GLARK WIRELESS TELECRAPH-TELEPHONE CO. 


MANUFACTURERS OF HIGH GRADE SPECIALTIES 
- - Pontiac, Mich. 





KENT POCKET METERS Automatic Volt Ammeter 
Is designe 





joey xd oe 
- the ork 
Atwater Kent Mfg, Co., 20} N. Sih St, "Piniodaighlla 


TELEPHONES Contrat cveray 
iatiele SWITCHBOARDS 


ANY SIZE EXOHANGE 
All we a is your request for a 
SAMPLE AND QUOTATION 
INTERNATIONAL TEL. MFG. CO. 


Harrison and Clinton, Chicago, U. S. A. 


) For 
Any System 
For 


feaae iss Everybody 
S. H. COUCH COMPANY 


169 PEARL ST., BOSTON, MASS. 















JAEGER MIN. LAMPS 


Are acknowleged supreme in quality 
There is nothing just as good 


JAEGER MIN. LAMP MFC. CO. 


Bible House, 8th St. and 4th Ave. 
NEW YORK CITY 


BOOKS 


ON ANY ELECTRICAL SUBJECT 


sent, prepaid, to any 
address in the world, 
upon receipt of price. 


SEND FOR CATALOGUE 












McGraw Publishing Co, 


BOOK DEPARTMENT 






114 Liberty St. New York 
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GENERATORS 
MOTORS 


ELECTRICAL 
SUPPLIES 


CATALOGUES AND BULLETINS ON REQUEST 


WESTERN | 
ELECTRIC 
COMPANY 


CHICAGO NEW YORK 
PHILADELPHIA SAINT LOUIS DENVER 
KANSAS CITY PITTSBURG 













ge NS 










SAN FRANCISCO SAINT PAUL 
(California Electrical Works) (American Electric Company) 
CINCINNATI 


(Standard Electric Company) 


as em amy ap piety 3 em nine! 
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TWO NEW BOOKS 
AMERICAN METER PRACTICE 


CONTENTS 


Cuapter I.—Measurement of Direct Current. II.—Measurement of Alternating 


Small Tools 
are best driven by 
Small Motors 

























Current. III.—Requisites of a Good Meter; Commercial Consideration. IV. 

—Torque and Friction. .V.—Edison Chemical Meter. VI.—Thomson Record- Our 

ing Wattmeter. VII.—Duncan Meter, Alternating Current. VIII.—Duncan 

Meter, Direct Current. re Meter. X.—Guttman Meter. XI.— F m >. 

Westinghouse Meter. XII.—General Management of Meter Department; Rec- or 

ords; Testing—General Policy. XIII.—Reading Meters. XIV.—Relative Value 

of Losses in Meters to Income. XV.—Differential Rating. XVI.—Elements Motor 

of Photometry. 

Cloth, about 250 pages. Illustrated. Price, $2.00 isa good 

_ This is the only American book dealing with the theory and prac- 
tice of current metering. The author outlines the underlying principles one to use 
of operation and leaves minor details to be worked out to suit local con- ; 
ditions. Representative types of commercial meters are described. tor this 






Each meter so described has some distinguishing feature which makes 
it typical of its class. 


Alternating Current Transformers 
By F. G. BAUM 
CONTENTS 






purpose. 












Write for 








Cuapter I.—Elementary Principles. II.—Simple Transformer Design. III.— i ' 
Graphical Representation of Pressure Relations. IV.—Regulation. V.—Ef- information 
ficiency. VI.—Testing. VII.—Systematic Design. VIII.—Circuit Regulators, : 
Constant Current Transformers, Series Transformers, Compensating Voltmeter. about it. 















IX.—Connections of Transformers for Single-Phase and Polyphase Circuits. 
X.—Commercial Types of Transformers. American and European Types of 
Single-Phase and Polyphase Transformers. Appenp1x.—Extracts from Rules 
and Requirements of the National Board of Fire Underwriters. 


Cloth. 195 pages, 122 illustrations.- Price, $1.50 
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The S. K. C. Inductor Type of Gene- 
rator is entirely free from complication. 
Wear and tear are only such as can re- 
sult from the simplest known mechanical 
movement—a shaft revolving in bearings. 
There is no “theory” about paralleling 
The illustration is of a 2000-kilowatt generator in course of erection and shows the field- S. K. ce machines. They simply do it. 
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